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N THE space of a little over five years, the Rh factor has risen from a posi- 
tion of laboratory obscurity to a subject of definite clinical importance. In 
this short time theories were swiftly advanced and just as quickly proved or 
disproved by clinical experience and further investigation. This evolution was 
so rapid that almost immediately it became difficult for the busy clinician to keep 
pace with the fast-changing terminology and the latest theories and their 
application. Yet in the early period of the Rh study, its implications in the 
field of obstetrics were realized. Consequently, late in 1943, the author was 
assigned the problem of keeping abreast of the literature, and, with the avail- 
able material, of adopting measures which could be applied on a large scale at 
the Woman’s Clinic of the New York Hospital. 

It is the purpose of this paper to trace the changes in clinic policy as our 
knowledge increased and Rh testing materials became available. The statistics 
of almost 5,000 Rh determinations will be analyzed and a few interesting cases 
and observations discussed. We may say at this point that several tragic and 
near-tragic errors were made; on the other hand, many more were avoided. Two 
transfusion deaths resulting from Rh incompatibility will be reported. 


The Rh Theory 


There has been much written about the Rh blood group. In six years, over 
300 articles have appeared. The history and theories of the Rh antigen and the 
development of its clinical aspects have been reviewed many times. Typically, an 
Rh-negative female bearing an Rh-positive fetus (the positivity inherited from 
an Rh positive father) may, during the course of pregnancy, be exposed to Rh 
antigenic substance which passes across the placental barrier from the fetus. 
The mother is therefore stimulated to produce Rh antibodies, and she is then con- 
sidered sensitized to Rh. Again, the mother may have been sensitized by a trans- 
fusion of Rh-positive blood given prior to pregnancy. These antibodies are of 
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double importance: (1) they may cross the placental barrier to the fetal circula- 
tion causing a reaction with the fetal red cells and the production of hemolytic 
disease; or, (2) if the sensitized mother is given a transfusion of Rh-positive 
blood, a severe hemolytic reaction occurs. It appears that over 90 per cent of 
hemolytic disease may be explained on this basis, and that the remainder may 
be attributed to other blood characters such as A, B, Hr, ete. For further details 
the reader is referred to the papers of Potter (1943) and Diamond (1945), who 
have published comprehensive reviews of the subject covering the available litera- 
ture. 

Early difficulties with nomenclature, antisera, and laboratory techniques 
served only to confuse the clinician. Consequently, the Rh antigen for some time 
was almost ‘‘a laboratory baby.’’ Many laboratory reports were highly technical, 
and from the clinical side there repeatedly appeared reports of isolated cases 
from which hasty conclusions were drawn based on insufficient laboratory and 
clinical evidence. 

Gradually supplies have become available, techniques have been given ap- 
proval, and the nomenclature has been stabilized. So that now it remains for 
us to evaluate standardized studies of large numbers of patients, and these 
studies may support the theories that have been advanced. Soon we may hope 
to discover a method of avoiding hemolytic disease, or at least a better method 
of treating the condition. 


The Development of a Clinic Policy 


In late 1943 our supply of Rh testing serum was pitifully small. It was 
necessary to limit examinations to those women who gave a past obstetric history 
which indicated that they had previously given birth to an infant that evidenced 
hemolytic disease. Our chief concern was the possibility of transfusion reaction 
should any of these patients later need blood. In June, 1944, our first post- 
transfusion death occurred which could be definitely traced to Rh incom- 
patability (Case 3). Fortunately, soon after this (August, 1944), a liberal 
quantity of testing serum, as well as laboratory facilities for unlimited determina- 
tions of Rh type and antititer, became available to us. We immediately adopted 
the following policy: 


1. All clinic patients were Rh typed at the first clinic visit. 

2. As far as possible, the husbands of all Rh-negative patients were typed. 

3. Beginning about the thirty-sixth week, all Rh-negative patients were to 
have weekly anti-Rh determinations performed. (We have since changed this 
procedure to the thirty-seventh week.) 

4. Any patient in whom Rh antibodies had been demonstrated was re- 
evaluated on admission to the hospital in labor. Type O, Rh-negative blood 
was put in readiness for mother or for infant. Preparations were made to study 
samples of cord blood with regard to Rh type, hemoglobin, and the presence of 
erythroblasts. These studies were done at six-hour intervals on the newborn in- 
fant. In addition, the infants were not allowed to breast feed. The placenta 
ba studied both macroscopically and microscopically for evidence of hemolytic 

sease. 

5. The infants of many Rh-negative women who did not have demonstrable 
antibodies were also studied with daily hemoglobin determinations and blood 
smears for periods of about three days. In addition, the placentas were 
examined microscopically. (We have since abandoned these examinations, as 
will be explained later.) 

6. Throughout the clinic, only Rh-negative blood was to be given to Rh- 
negative patients, 
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Results of the Study 


The study includes approximately 5,000 Rh determinations. Practically 
all of the patients were white (3.8 per cent Negro). Repeated samples of the 
series show 86 per cent of those tested to be Rh positive, and 14 per cent 
to be Rh negative. 

During the past three years, the incidence of proved hemolytic disease at the 
Woman’s Clinic of the New York Hospital has been 1:230 full-term and pre- 
mature deliveries. These figures may be compared with those of Javert, who, 
in 1942, reported our clinic incidence as 1:438 for the five-year period from 1936 
to 1941. Today many more cases are being diagnosed, as may be noted from 
Table I which is based on Javert’s previous report of cases through 1941, and 
our own cases from 1942 through 1946. 


TasBLE I. INCIDENCE OF HEMOLYTIC DISEASE 


YEARS | CASES | DELIVERIES | RATIO 
1933-1936 7 10,819 1:1545 
First Five-Year Study: 

1936 8 3,390 

1937 9 3,443 

1938 8 3,632 1:438 
1939 7 3,383 

1940 (twins, one pair) 9 3,672 

Five-Year Total ' 41 17,520 

Second Five-Year Study: 

1941 7 3,504 

1942 6 3,195 

1943 10 3,302 1:384 
1944 8 3,292 

1945 12 3,241 

Second Five-Year Total 43 16,534 

Third Fwe-Year Study: 

1946 24 3,603 

Grand Total 115 48,476 


Some authors report hemolytic disease to be much more common than we 
have indicated. It is our belief that many are too eager to make the diagnosis 
of hemolytic disease of the newborn without sufficient laboratory and clinical 
evidence to substantiate the impression. In the future, as some writers have 
already suggested, the use of the term hemolytic disease of the newborn should 
be confined to those conditions which are the direct result of incompatibility 
of maternal and fetal bloods. Hemolytic disease closely resembles other condi- 
tions, and we must for the present depend on the laboratory findings in a large 
part. On the possibility that we might be overlooking so-called ‘‘subclinical 
forms’’ of hemolytic disease, for the past year and a half we have been perform- 
ing hemoglobin determinations and blood smear studies on the newborn in- 
fants of many Rh-negative mothers in whom antibodies were not demonstrable. 
In addition, the placentas were examined microscopically. We have now 
abandoned this work, for the placentas have appeared normal and there has been 
no evidence that the blood studies of the infants varied from the normal. 

Our. most. interesting finding was that almost all of our cases of hemolytic 
disease occurred in infants whose mothers had demonstrable antibodies in their 


blood. 
Rh Antibodies 


In the past years we have delivered 55 patients with antibodies present in 
their blood. All but two of our 36 cases of hemolytic disease occurred in this 
group. Nineteen infants showed no evidence of the disease. Of these infants 
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that did not develop hemolytic disease, some proved to be Rh negative, indicat- 
ing a heterozygous father. In one case the maternal antibodies were developed 
as a result of previous transfusions, for mother, father, and infant were all Rh 
negative and of the same blood group. In other cases studies were incomplete. 
But the interesting observation remains that by discovering antibodies in the 
maternal blood we were able to place 55 infants under observation for 
the presence or the development of hemolytic disease, and all but two of our 
36 eases of hemolytic disease during this period of time occurred in the 55 
suspected cases. 

Should the antibody titer of a patient suddenly rise late in pregnancy, and a 
viable fetus is assured, some writers have advocated immediate delivery by the 
induction of premature labor or by cesarean section. Our one experience with 
this recommendation may be presented. 


Case 1.—The patient was a 29-year-old, para v, gravida ix, one living child. 
Her past obstetric history was typical, and showed that she had borne jaundiced 
and hydropic infants. Initial blood studies showed the patient to be group O, 
Rh negative, her husband to be group B, Rh positive, and the one living child 
to be group B, Rh positive. 

Beginning at the seventh month of gestation, repeated determinations were 
performed at frequent intervals in an attempt to demonstrate antibodies. On 
September 26 and October 1, no antibodies were present, but on October 8 anti- 
bodies were demonstrated. At this point the fetus was estimated to weigh 2,300 
Gm., the fetal heart was of good quality, and an x-ray revealed no gross ab- 
normalities. .A medical induction of labor was unsuccessful. On October 13, 
1945, with the patient entering her thirty-fifth week of pregnancy, a cesarean 
section was performed without difficulty. The amniotic fluid was golden yellow 
and the fetus was a typical hydropic infant of 2,360 grams. The infant promptly 
expired. Examination of the cord blood showed the infant to be group B, Rh 
positive. A smear revealed 25 per cent erythroblasts. The hemoglobin was 6.5 
grams. The placenta weighed 1,320 Gm., and both macroscopically and micro- 
scopically presented the usual findings associated with hydrops. 

It is probably still too early to recommend or condemn early delivery in the 
face of a rising antititer. Certainly in this case, the mother was subjected to 
undue risk, and the results were extremely discouraging. 


Therapeutic Abortion 


Sanctioning Rh negativity or a past obstetric history of hemolytic disease 
in previous infants as an indication for therapeutic abortion is fraught with 
danger, and we have had no experience in this direction. At present too many 
individuals are ill informed or misinformed concerning the Rh antigen to 
advocate such a procedure. 


TABLE II. LABORATORY STUDIES OF A PATIENT SURVIVING A TRANSFUSION REACTION AS THE 
RESULT or RH INCOMPATIBILITY 


DAY POST- ICTERIC NITROGEN UREA PSP 
TRANSFUSION co, | NPN INDEX UREA CLEARANCE TEST 
4 43 50 6.0 ves 19% 30% 

5 43 8.5 37 
8 47 54 im 33 33% 35% 

9 43 43 30 

10 47 47 32 mre 


‘ 
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Recovery Following Transfusion of Incompatible Rh Blood 


Since the adoption of the above-outlined policy almost two years ago, three 
major transfusion reactions have occurred. Two of these patients survived, and 
their case records may be described. 


Cast 2.—The patient was a 38-year-old, para iv, gravida v, who was de- 
livered on January 3, 1944, without incident. Her past history was not remark- 
able but for a single transfusion which had been given twelve years before the 
present admission. On the eighth postpartum day, because of a persistent 
anemia, the patient was typed as group O, Rh negative, and was inadvertently 
given 200 c.c. of pooled red cells in suspension. At this point a severe transfusion 
reaction occurred which was marked by chill, fever of 38.8° C., shock, and air 
hunger. The patient was immediately given 500 c.c. of M/6 lactate, and the 
symptoms rapidly subsided in a matter of a few hours. A sample of blood drawn 
five hours post transfusion showed a low anti-Rh titer, and the reaction to have 
been hemolytic in nature. The urinary findings were not remarkable, and the 
output remained good. 

Discussion.—This Rh-negative patient was sensitized either by the previous 
transfusion or by pregnancies. It was an error to have given pooled red cells, the 
larger proportion of which were certainly Rh positive. 


CasE 3.—The patient was a 31-year-old, para vi, gravida vii, whose obstetric 
history showed the fourth infant to have been jaundiced, and the sixth to have 
been deadborn. The patient was known to be Rh negative and her husband 
to be Rh positive. Because of anemia, a transfusion of supposed Rh-negative 
blood was started soon after delivery. After 250 ¢.c. of blood had been admin- 
istered, chills and fever of 39.5° C. ensued. A recheck of the donor’s blood 
showed it to be Rh positive. The patient had previously been alkalinized. During 
the next twenty-four hours the output of urine was 125 ¢.c., but thereafter it 
was quite adequate. On the third postpartum day investigation showed the 
spleen to be two fingerbreadths below the costal margin and the liver to be four 
fingerbreadths below the costal margin. Repeated urine examinations showed an 
inability to concentrate beyond 1.008. Detailed studies are presented in Table II. 
By the seventh postpartum day the patient was asymptomatic, and during the 
following two weeks the spleenomegaly and hepatomegaly slowly disappeared. 
On May 24, 1946, the patient was found to be group A, Rh negative, and the 
serum showed the presence of strong blocking antibodies. The specific gravity 
of the urine was 1.025. 

Discussion.—This ease illustrates a major laboratory error in mistyping the 
donor blood. Although total urinary output was reduced only during the first 
twenty-four hours post transfusion, the urinary function studies indicate that 
kidney damage was profound, but that the insult was temporary in nature and 
recovery relatively rapid. It may be of importance that the patient had been 
alkalinized prior to transfusion. 


| Transfusion Deaths Due to Incompatible Rh Blood 


As has previously been noted, we have observed and studied two patients 
whose deaths could be directly attributed to transfusion with incompatible Rh 
blood. The first of these (Case 4) occurred prior to the development of a 
definite clinical policy. Both are of such importance that they will be dis- 
cussed in detail by Williams. 
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Case 4.—The patient was a 32-year-old, para iii, gravida vi, who was ad- 
mitted to the obstetric service in 1944. Her obstetric history revealed three 
normal deliveries prior to the delivery of a deadborn, macerated, erythroblastotic 
(?) fetus at six months in 1940. At delivery the patient suffered a blood loss of 
800 ¢.c. and a transfusion of supposed compatible blood was given. Shortly 
after the transfusion was completed, a reaction occurred which was characterized 
by chills, fever to 39.2° C., and shock. On the day following the transfusion 
there was an icteric tint to the sclera and skin, and it was noted that the patient 
had not voided since delivery. Catheterization yielded but 10 e.c. of urine. 
Determination of the patient’s Rh type showed her to be Rh negative, while the 
donor was Rh positive. The patient did not respond to the usual methods of 
treatment, and on the tenth post-transfusion day she went into extremis and 
expired. 

Discussion.—It 1s apparent in this case that the renal shutdown occurred as 
the result of an Rh-negative individual being transfused with Rh-positive blood, 
and that the accident would have been avoided had the patient been Rh typed 
prior to transfusion. The patient had been sensitized by previous pregnancies, 
for she had no history of previous transfusion therapy. 


Case 5.—The patient was a 33-year-old, para iii, gravida iv. There was no 
positive history of hemolytic disease. Her blood was typed as group A and Rh 
positive. An anemia was present which did not respond to the usual therapy, so 
that admission to the hospital in the thirty-ninth week of pregnancy was advised, 
and a transfusion of 500 ¢.c. of group A, Rh positive, supposedly compatible 
blood was administered. There was no reaction until approximately two hours 
after the discontinuance of the transfusion, at which time the patient complained 
of chilly sensation, became nauseated, and vomited. Soon after this she began 
to talk incoherently, and her face became markedly flushed. No icterus was 
demonstrable. On the evening of the first post-transfusion day, 20 ¢.c. of dark 
brown urine was passed which was guaiac positive for blood. By the second 
post-transfusion day the patient had passed a total of 70 ¢.c. of urine. The blood 
bank then rechecked the Rh of the patient and found her, contrary to their 
initial report, to be Rh negative. Appropriate therapy was instituted, but after 
showing marked clinical improvement fifteen days post transfusion the patient 
suddenly expired. 

Discussion.—This patient was sensitized by pregnancy and the reaction was 
due to Rh incompatibility. Blood drawn on the third post-transfusion day for 
antititer determination showed that the ‘‘serum does not contain any blocking 
antibodies, and the test with serum suspended cells is negative. Presumably this 
may be due to the so-called negative phase of iso-immunization, and it can be 
expected that in a week or ten days antibodies will be demonstrable.’’ A blood 
specimen drawn 10 days post transfusion showed that the ‘‘serum was weakly 
positive for blocking antibodies with a questionable reaction to serum suspended 
eells.’”? Another qualified examiner reported this same specimen to contain 
‘fanti-Rh agglutinins of the hyperimmune type or blocking variety which is 
consistent with a transfusion of incompatible blood.’’ The error in typing was 
due to testing serum of poor specificity employed at that time. 


Infant Mortality 


In hemolytic disease of the newborn it is often difficult to subdivide the 
individual case into jaundiced, hydropic, or anemic form, for many times there 
is overlapping. Javert reported the infant mortality figures for the Woman’s 
Clinie in 1942, and to his original report may be added our own figures, shown in 
Table III. Table IV compares the type of hemolytic disease with the mortality. 
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TasBLe III, Morrarity Hemotytic DISEASE OF THE NEWBORN 


MORTALITY 
YEARS CASES NUMBER | PER CENT 
1933-1936 7 6 85 
1936-1940 41 29 71 
1941-1945 43 24 56 
1946 24 10 42 


TABLE IV. THE TYPES or HEMOLYTIC DISEASE IN RELATION TO FETAL MORTALITY 


FETAL MORTALITY 


TYPE CASES DEATHS (%) 
Hydropic 32 32 100 
Jaundiced 49 21 43 
Anemic 13 3 23 
Hemorrhagic diathesis 4 1 25 
Unclassified + a 100 

Total 102 61 60 


Prompt and sufficient transfusions of Rh-negative blood, although of aid, are 
not the complete answer to the problem of treating the infant with hemolytic 
disease. Many of the infants die, even though the hemoglobin and erythro- 
cyte count are maintained at a high level. These infants apparently succumb 
to the accumulation of waste products of their own blood destruction. In 
these cases, exsanguinating transfusions have been suggested, but few have 
tried this therapy. 


Discussion 


The importance of determining the Rh type of all antenatal patients has 
been clearly demonstrated at the Woman’s Clinie of the New York Hospital on 
many occasions. When an obstetric emergency arises and large volumes of blood 
must be given immediately and rapidly, it is indeed satisfying to have pre- 
determined the Rh blood type and thereby obviate the delay which would other- 
wise be necessary before a transfusion of whole blood could safely be given. 

The importance of testing for Rh antibodies has been indicated. Our studies 
have shown the tests to be of value in predicting with a high degree of accuracy 
the outcome for the infant, and they have made us better prepared to treat 
promptly the newborn infant who develops hemolytic disease. Several of our 
cases have shown that antibodies may develop in ten days; therefore, it is our 
present policy to draw blood for antibody determinations on all Rh-negative 
patients at weekly intervals beginning with the thirty-seventh week of gesta- 
tion. A patient who gives a definite history of having borne infants with 
hemolytic disease has antititers prior to the thirty-seventh week, for we have 
found that in these patients the fetus may die in utero as early as the twenty- 
fourth week of pregnaney. 

In addition, if for some obstetric reason cesarean section is being entertained 
as the method of delivery for a patient who has demonstrable antibodies, it 
should be borne in mind that the studies here presented indicate that about 60 
per cent of the infants delivered of such mothers develop hemolytic disease. Be- 
fore a’ final decision as to type of delivery is made, it would be wise to obtain 
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x-ray studies of the fetus in an effort to demonstrate halo formation or the 
Buddha position characteristic of certain types of hemolytic disease. 

Our present-day knowledge has led us to close observance of the patient 
in labor who has had antibodies demonstrated in her blood during the antenatal 
course. Routinely, Rh negative, O blood is made ready for possible transfusion 
or a profoundly anemic infant. Cord blood samples are taken for determination 
of the infant hemoglobin and Rh type as well as a smear study of cord blood. 
The placenta is inspected, weighed, and microscopic sections taken in an effort 
to aid the making of the diagnosis. Close attention is paid to the presence of 
hydramnios and discolored amniotic fluid. At birth the infant is examined 
closely for any evidence of hemolytic disease, and, if it is apparent that it is 
present, the infant is immediately transferred to the pediatric service for ap- 
propriate care. If the infant appears quite normal, hemoglobin determinations 
and smear examinations of the infant’s blood are performed at six-hour intervals 
in order to detect any change at the earliest possible moment. 

The husband’s parents and all available children are Rh typed when an 
infant develops the disease. In this way we are in the best possible position for 
prognosticating the outcome of future pregnancies. On several occasions we have 
been able to show the father to be heterozygous Rh positive, and were thus able 
to offer the couple at least a fifty-fifty chance regarding further pregnancies. 

The two transfusion deaths were most unfortunate. They have been pre- 
sented in the hope that others may avoid such mishaps, and that a more satisfac- 
tory method of treatment may soon be found for transfusion accidents such as 
these. 

The fetal mortality remains high. At present the hydropie form of hemo- 
lytie disease seems to be without a means of treatment. No one has been able 
to desensitize a woman or prevent sensitization, although Homburger’s recent 
work may prove the initial step in the right direction. At birth, the infant is 
often dead or malformed and in critical condition. We should be able to reduce 
materially the mortality figures of the anemic form of hemolytic disease if care 
is exercised in making a prompt diagnosis and in administering Rh-negative 
blood in sufficient quantity. The jaundice type of the disease offers a real chal- 
lenge. So far, in cases of this type, we have used the hemoglobin and erythro- 
cyte levels as an index for when transfusion was indicated. The results have 
been discouraging. If the infant is severely jaundiced and permanent central 
nervous system damage is quite probable, very little can be done. However, in 
those infants: who present a minimal jaundice at birth, exsanguinating trans- 
fusion, although presenting some technical difficulties, may be the temporary 
answer to the problem. 

If further studies such as ours indicate that the Rh-positive infant of a 
woman who has demonstrable antibodies in her blood is to develop hemolytic 
disease, no matter what the appearance of the infant at birth, exsanguinating 
transfusion soon after delivery may reduce fetal mortality. It is here that the 
obstetrician stands in a particularly strategic position, for prompt action may be 
lifesaving. It is a well-known observation that many infants which appear 
normal at birth, in a matter of hours, or a few days at the most, may develop 
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the jaundice or anemic type of hemolytic disease. By being able to predict such 
an outcome, the precious hours between birth and the development of the disease 
may be used to replace, or partially replace, the newborn infant’s blood with 
Rh-negative blood. Theoretically at least, hemolytic disease might thus be 
avoided or reduced in severity. 

In some cases blood destruction goes on in the fetus while in utero for quite 
a period before birth. This is obvious in the hydropic form of the disease. 
Apparently the destruction in this type is so massive that the powers of regenera- 
tion cannot keep pace, the fetus dies, and the profoundly anemic, hydropic type 
of infant is the outcome. Such a chain of events occurs to a milder degree in the 
jaundice type. But what of the waste products of this blood destruction? Is it 
not possible that these products pass the placental barrier and are excreted by 
the maternal organism? Some of our recent studies tend to show this to be the 
case. Have the infants which appear normal at birth depended on the mother 
for the excretion of these products, and soon after birth they develop jaundice 
because they, by themselves, are unable to excrete the total products of blood 
destruction? We are hoping that blood chemistry studies late in pregnancy on 
patients with Rh antibodies may be of further prognostic aid. 


The author is indebted to Doctors Philip Levine and Louis K. Diamond for determina- 
tions of anti-Rh titers, and to Dr. R. G. Stillman for his aid in this study. 


References 


Diamond, L. K.: New England J. Med. 232: 447 and 475, 1945. 

Homburger, F.: Proc. Soc. Exper. Biol. & Med. 61: 101, 1946. 

Javert, C. T.: AM. J. OBST. & GYNEC. 40: 453, 1940. 

Javert, C. T.: Surg., Gynec. & Obst. 74: 1, 1942. 

Javert, C. T.: Am. J. OBst. & GYNEC. 43: 921, 1942. 

Potter, E. L.: Am. J. Dis. Child. 68: 32, 1943. 

Williams, B. F. P.: A Study of Two Transfusion Deaths Due to Rh Incompatibility. To 
be published (Am. J. Osst. & GYNEC.). 


MASCULINIZING TUMOR OF THE OVARY OF THE ADRENAL TYPE 


Marion Doveuass, M.D., F.A.C.S., CLEVELAND, OHIO 


(From the Department of Obstetrics and Gynecology, Western Reserve University 
School of Medicine and the Lakeside Hospital) 


HE phenomenon of sexual metamorphosis in adult life is always a dramatic 

event, and of striking interest to layman and scientist alike. The demon- 
stration that such Jekyll and Hyde mutations may be dependent upon a 
tumor no larger than a pea and are even reversible following ablation of 
the tumor, has a definite appeal to the imagination. 

The attention of clinical pathologists has been focused upon this group 
of tumors—the disgerminoma granulosa cell and arrhenoblastoma tumors which 
have excited widespread interest since Robert Meyer’s classical work was pre- 
sented before the American Gynecological Society in 1931. To these may be 
added the Brenner tumor, theca-cell tumor, luteoma, and mesonephroma, or 
adrenal tumor (masculinovoblastoma), some of which have been associated in 
some degree with these striking phenomena. 

Reis and Saphir have classified true masculinizing tumors as: 


1. Arrhenoblastoma originating in male-directed sex cells persisting in the 
ovary from the early stages of gonadogenesis. 

2. Disgerminoma arising from early gonadal cells before they acquired 
their power of specific sex direction. 

3. Hypernephroma, interrenalism, or Gravitz tumor, adrenal rests or ade- 
nomas (Novak) misplaced within the ovary. 

4. Luteomas with their disputed identity. 


Clinically, however, the full flower of masculinization seems to appear in 
the groups of arrhenoblastomas and adrenal tumors, and in Karsner’s dictum: 
‘In spite of the lack of convincing evidence, it is probable that the beard, 
general hirsutism, male conformation, enlarged larynx, and clitoris are due 
to male sex hormone.’’ However, in repeated cases of undoubted masculiniza- 
tion the demonstration of excreted androgens in increased amounts has not 
been constant and, as stated by Novak, we probably do not understand many 
of the factors underlying sex differentiation. 

The factors involved in the relationship between the gonads and the ad- 
renal cortex, close relatives embryologically, are not well known. Lesions in 
both the ovarian medulla and adrenal cortex produce masculinization in women 
which may be consonant with the Bauer hypothesis that adrenal tumors tend 
to masculinize the female and feminize the male, i.e., support the characters 
of the opposite sex. As proof of this perverse reaction, Schiller states he has 
seen two cases of adrenal-like testicular tumors associated with feminization 
in the male. 

The relationship of the dubious luteomas to this group of tumors, i.e., the 
adrenal-like tumor of the ovary, is still most obscure and confused, especially 
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since progesterone itself may be androgenic. Novak is of the opinion that the 
luteoma, notoriously an evanescent structure, is doubtful as a source of this 
neoplastic growth, and it appears that most, if not all, the cases reported as 
masculinizing luteomas are probably of adrenal character in final analysis. 
He believes that the few ovarian adrenal tumors which have been observed, 
and also the adrenal ovarian ‘‘rests’’ reported by Saphir and Parker in 1936, 
have the structure of normal adrenal tissue, and are not of the type of the 
so-called hypernephroma of the ovary. There is great difficulty in distinguish- 
ing this tumor from the luteoma or thecoma, and this doubtful state is sug- 
gested in the name, masculinovoblastoma, of dubious derivation proposed for 
these tumors by Rottino. It is also difficult to decide whether to construe these 
tumors as adrenal rests or adrenal adenomas, assuming adenomas to be groups 
of morphologically normal, but functionally overactive cells; and Novak men- 
tions two cases with islands of typical adrenal cells near the ovarian hilum 
without masculinization. The mere presence of such cells thus is apparently 
not sufficient to cause masculinization. As far as luteomas are concerned, 
undoubtedly many of the reported cases have been of adrenal origin, and yet 
in the light of the apparent close chemical relationship between progesterone 
and testosterone, one must at least consider the possibility of masculinization 
occurring from the luteomas arising from the luteinization of granulosa-cell 
tumors. 

The weight of opinion, however, would seem to agree (Schiller) that most, 
if not all, of masculinizing luteomas are in reality of the adrenal type. Yet 
undisputed adrenal tumors in the ovary are very rare. 

The arguments pro and con, and the decisions reached on morphologic 
grounds purely, have reached a number of stalemates with Kermauner, Saphir, 
and others ranged against Novak, Meyer, and Schiller. 

The decision as to the identity of the tumors thus varying with the opinion 
of the most notable experts is obviously most unsatisfactory, yet hormonal 
studies systematically carried out as in the striking case (vide infra) have 
not done much to clarify the situation because the reported assays of estro- 
genic and adrogenic substances themselves and their ratios to each other have 
been fraught with conflicting evidence and contradictions. 

Differentiation on the basis of chemical content and ratios of cholesterol 
and fat content (phospholipids) and the presence or absence of reticulum 
(Traut and his associates) has been scarcely more fertile in establishing clear- 
eut identification criteria. Fuchsinophil cells have been described as perhaps 
the underlying agency, but their definite significance is still shrouded in un- 
certainty. It seems obvious that only extremely careful reporting and study 
of this group of tumors, and the keenest analysis of them will develop a slide 
rule capable of giving us the answer in this nosologic confusion, with clinical 
manifestations, hormone assays, chemical consistency, and histologic appear- 
ance and their variational swings finally correlated. 

To this conflicting state of affairs we wish to add a case occurring in a 
woman following the menopause which showed marked changes of masculini- 
zation. and following extirpation of the tumor, reversion to the bodily habitus 
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of the normal postmenopausal woman. Appearance and disappearance of the 
stigmas of masculinization were paralleled by the gonadotropiec hormone out- 
put as determined in the urine. 


Case Report 


The patient was a white woman 48 years of age complaining of pain in 
the back and both lower quadrants which had developed seven years previ- 
ously. After two months of treatment she had become better, then pain in 
both lower quadrants, vaginal discharge, and low backaches developed. These 
symptoms persisted and gradually became worse. During the previous two 
years the patient noticed a loss of much scalp hair, general hypertrichosis of 
chest, body, and legs, and a change in her facies. Her menses began at 17 
years. Periods were regular, and varied between 42 and 49 days, lasting six 
to seven days with profuse bleeding. She had the menopause at 37 years of 
age, with cessation of bleeding. She was compelled to shave her face for 
cosmetic reasons daily, and her voice developed a bass tone. She experienced 
loss of libido for the past six years. Intercourse was also painful. She had 
three daughters, aged 25, 27, and 28 years and had no miscarriages. Opera- 
tions: appendectomy twenty-two years ago. 

Physical examination: Temperature, 36.5° C.; pulse, 98; blood pressure, 

150/90. 
The patient was a well-developed, well-nourished, white woman, lying 
quietly in bed, and not appearing ill. Her facial features resembled those of 
a male. Chest: Large male type. Breasts: Small, soft, rather atrophic; nip- 
ples flat; no masses. Abdomen was rotund and seemed to bulge at the flanks. 
No definite fluid wave could be made out, although the abdomen had a dull 
sound to pereussion. Hair: There was a marked overgrowth of hair on the 
face, chest, abdomen, and lower extremities. Hair on the scalp was thin and 
there was an area of baldness. Hair over the temporal regions was short and 
masculine in distribution. Extremities: Normal development and function. 
Hands were not stubby and fingers were not thickened. Head and face: male 
appearance. Voice was basso. No prognathism was present. Bridge of the 
nose and supraorbital regions were not unusually prominent. Urine on Jan. 
20, 1942 was normal; blood was: white blood cells, 8,400; red blood cells, 
6,350,000; hemoglobin, 112 per cent. Blood on Jan. 21, 1942: white blood 
cells, 9,000; red blood cells, 6,000,000 ; hemoglobin, 105 per cent. 

Basal metabolic rate on Jan. 21, 1942 was -8. Wassermann was negative. 
Blood sugar was 85 mg. per 100 cc. X-ray of sella and pyelograms was 


negative. 

Operation: Perinorrhaphy, subtotal hysterectomy, bilateral salpingoophor- 
ectomy. 

Pelvic examination revealed the fundus to be large, smooth, and some- 
what limited in mobility. The adnexa seemed enlarged, and a definite tumor 
was palpable on the right. On this basis, a preoperative diagnosis of mas- 
culinizing tumor of the right ovary, presumably arrhenoblastoma, was made. 
The uterus was found to be in the cul-de-sac, large in size, and deeply con- 
gested. There were, however, no myomas present. The engorgement of the 
uterus and the deep red color were rather striking; the tubes also showed 
this congestion, otherwise they were normal. The left ovary was somewhat 
enlarged, free from adhesions. The right ovary was definitely hypertrophied, 
being approximately 4 em. in its largest diameter; it was distinctly hard and 
presented somewhat rounded projections from its surface at a pole distant 
from the hilum. The ovaries were globular, light yellow in color, suggesting 
marked cellularity in consistency, but presenting no discrete tumor. The sur- 
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faces of the ovaries were smooth, showing no trace of the atrophic pitting and 
searring of the surface of a typical postmenopausal atrophy. There were no 
adhesions. Both kidneys were palpated and seemed to be normal in size and 
shape. The adrenals presented no abnormality at palpation. The gall blad- 
der was negative for stones. Bilateral salpingoophorectomy and subtotal hys- 
terectomy were performed. 

Pathologic Report.—Adrenal cortical tumor of the right ovary. No path- 
ologie diagnosis of left ovary. Focal recent hemorrhage into myometrium, 
atrophy of endometrium, slight chronic bilateral salpingitis. 


Big. i. Fig. 2. 


aii Fig. 1—Preoperative appearance of patient. Typical hypertrichosis and masculine 
acies. 

Fig. 2.—Appearance one year postoperative. Reappearance of feminine facies, disap- 
pearance of abnormal hirsutism. Euphoria apparent in patient’s demeanor. 


The left ovary weighed 5 Gm. and measured 2.7 by 2 by 1.5 em., and the 
right ovary was not weighed, but it measured 3.2 by 2 by 0.9 em. The right 
ovary had an external surface which was pinkish gray, corrugated, and in 
one region elevated. It was firm, sectioned with moderate resistance and the 
cut surface was slightly elevated. Near the center of the ovary there was a 
tumor mass which measured 1.4 by 1.2 by 0.8 em. This tumor mass was light 
brown, firm, and fleshy, and its cut surface was uniformly brown, and on it 
there were multiple small red foci. The tumor was sharply demarcated from 
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the surrounding tissue on one edge, and on the opposite it blended with the 
adjoining tissue, and in this region the adjoining tissue was mottled light 
brown and pale yellow. The adjoining tissue was pale yellow and surrounded 
by a pinkish gray capsule. 

The left ovary was pinkish yellow and had a corrugated external surface. 
It was firm, sectioned with moderate resistance, and the cut surface bulged 
slightly and was pinkish yellow. In one region the cut surface was somewhat 
fleshy and was pale pinkish gray. Representative sections were embedded. 

Sections of the left ovary showed the stroma to be abundant, compactly 
arranged, and richly cellular. There were numerous corpora albicantia, and 
in the substance of the ovary there were many smal] medium sized arteries 
that showed intimal and medial thickening and hyalinization. There was also 
one small cyst that was lined with flattened epithelium, and contained some 
pale pink structureless material. The vessels in the surrounding connective 
tissue showed marked intimal proliferation with narrowing of the lumens. 


Fig. 3. Fig. 4. 


: Fig. 3.—Preoperative baldness and regression of hair at the crown and over the temples, 
i.e., masculine stigmas for the age group. 

Fig. 4.—Appearance one year postoperative, showing reappearance of thick, closely grow- 
ing hair on crown. 


Sections of the right ovary including a portion of the tumor were stained 
with hematoxylin and eosin, Sudan Black, Sudan IV, and Nile blue sulfate. 
Stains for Fuchsinophil granules were not made. Recent observations indi- 
cated that these were probably of no important significance in the diagnosis 
of androgenic tissue (Karsner). 

In the sections there was considerable normal ovarian stroma which was 
richly cellular and compactly arranged. There was also an occasional corpus 
albicans, and there were many small arteries showing intimal and medial 
thickening and hyalinization. The tumor was not encapsulated, and was mod- 
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erately cellular. The cells of the tumor were relatively large, and were for 
the most part cuboidal or polyhedral in outline. They had abundant pink, 
granular cytoplasma and relatively large circular or oval nuclei that were 
moderately chromatic. In many instances, the cytoplasm of the cells was 


Fig. 5. Fig. 6. 


Fig. 5.—Perineum preoperative, showing hypertrichosis and hypertrophy of clitoris. 
(Compare size, index finger.) 

Fig. 6.—Perineum, one year postoperative. Marked diminution in size of clitoris. Normal 
perineal hirsutism. 


Fig. 7. Fig. 8. 


Fig. 7.—External surface of right ovary at operation. Approximately actual size. 


Fig. 8.—Median sagittal section of right ovary, showing tumor, intrinsic in ovary. A 
shell of cortex is seen over the surface. 


relatively clear. The tumor cells had no distinctive architectural arrangement. 
They were present in irregular sheets and groups, and there was no acinus 
or tubule formation. In general, the cells simulated those ordinarily seen in 
adrenal cortex. There were a few cells with large deep chromatic nuclei, but 
in the sections examined there were no bizarre nuclear forms or abnormal 
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-power view showing cells resembling adrenal cells with well-defined cell 


Fig. 9.—Strands of adrenal 
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mitotic figures. In the sections prepared with special stains there were nu- 
merous very small droplets of lipoidal material in the cytoplasm of many of 
the tumor cells. 

Since operation, the scalp hair is growing short and thick. The patient 
believes facial hair is diminishing in amount and rapidity of growth, and defi- 
nite hairless areas are appearing on the abdomen and chest. The facies shows 
smoothing out of wrinkles. The clitoris shows definite involution. 

Follow-up of this patient over a period of two years has shown complete 
restitution of normal feminine facies and habitus, with scalp hair normally 
profuse and covering the entire crown. Facial hair, however, has been 
more stubborn in its persistence, and still requires shaving every third or 
fourth day. This, however, is not incompatible with the well-known post- 
menopausal tendency to general hirsutism, and generally an increase in facial 
hirsutism, only too often so noticeable, particularly in brunette women in the 
form of the feminine mustache. Body hair has completely disappeared, except 
for the normal feminine distribution in the normal pubic area. The anterior 
surface of the thighs are clear of excessive growth. The clitoris is normal in 
size and appearance. Pelvic examination revealed no trace of tumor. 

Hormone assays were performed with the following results: 

The excretion of 17-ketosteroids in the urine before operation was 11.6 mg. 
in twenty-four hours, and the androgen excretion as determined by bioassay 
was 33 international units. These values are within the normal range for adult 
females, and they are in contrast to the high values which are found in cases 
of masculinizing tumors which arise within the adrenal cortex. A number of 
assays made within the first week after operation yielded values ranging from 
3.4 to 6.5 mg. Such a fall could be due to the stress imposed by the operative 
procedure itself, and it need not necessarily be interpreted as being due to the 
removal of the tumor. Two months after the operation the excretion has risen 
to 8.5 mg. per twenty-four hours. ; 

The urinary gonadotropic hormone output before operation was less than 
4 mouse uterine units per day. This low value is of considerable interest when 
contrasted with a high level of 64 units obtained two months postoperatively. 
The latter high value is normal after the menopause, and the previous low 
excretion would be expected if there had been secretion of an active sex hor- 
mone by the tumor. 

The preoperative excretion of estrogen was not high (less than 75 inter- 
national units in twenty-four hours), and no vregnandiol was detected. 

A high urinary output of 17-ketosteroids points rather definitely to adrenal 
origin of the tumor on the basis of previously reported cases. In the case 
reported here, on the basis of undeniable signs of masculinization and their 
regression following removal of the tumor, it seems permissible to assume 
that the preoperative level of 11.6 mg., though within the high limits of nor- 
mal, represented a comparatively high level for this particular patient. The 
subsequent fluctuations post-operatively, varied between 3.4 and 8.5 mg. per 
twenty-four hours. This, in the light of the behavior of gonadotropic hor- 
mone, is of interest. Gonadotropic hormone varied between 4 Mu and 64, the 
postoperative level. This suggests a more or less typical castration reaction. 
In the light of the difficulty of identification of these tumors on the basis of 
lipoidal content or morphology, fluctuations in hormone output are all the 
more important in identification of these tumors. 


Summary 


There are a number of features in this case that seem noteworthy, viz., 
although the patient gave a history of menopause at 37 years with rather 
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severe symptoms, the ovaries were both enlarged to two or three times normal 
size and lacked the typical atrophic wrinkled and pitted appearance of the 
senile ovary, and were smooth and cellular-looking. The uterus was enlarged 
and engorged in appearance, not at all the small atrophic fibrous senile uterus 
of a woman ten years post menopause. This patient showed the characteristic 
tendency toward hypertension fairly frequent in the reported cases. The 
blood sugar was normal. Polycythemia was present. General appearance of 
the tumor suggests definite adrenal cortical cells with well-marked cell bound- 
aries. In spite of functional behavior of the tumor in terms of 17-ketosteroids 
and bioassay in international units, its demonstrable output of androgens is 
extremely low in comparison with other reported cases, suggesting either that 
androgens in large amounts are not necessary to produce masculinization, or 
that our means of measuring them quantitatively are as yet not sufficiently 
refined as to be entirely reliable. 

There were definite masculine stigmas of approximately two years’ dura- 
tion, with masculine type of baldness and recession of hair at temporal regions, 
rugged deeply lined facies with marked hypertrichosis of chest, abdomen, and 
legs, definite marked hypertr>vhy of the clitoris and masculine type pubie 
hair distribution. Complete recession of signs of masculinization and resump- 
tion of feminine habitus followed ablation of the tumor. 


Acknowledgment is made to Dr. H. T. Karsner for the pathologic report, and to 
Drs. R. A. Shipley and R. I. Dorfman for the hormonal assays. 
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RADIUM AND ROENTGEN THERAPY IN THE TREATMENT 
OF MENOPAUSAL UTERINE BLEEDING* 


Hersert E. Scumrrz, M.D., anp Janet E, Towne, M.D., Cuicaco, 
(From the Mercy Hospital, Loyola University Clinics) 


HE control of functional climacteric uterine hemorrhage presents ‘a problem 

in which there is no uniform consensus of opinion. Undoubtedly, this 
confusion arises from the abundance of conservative therapeutic procedures 
available, or the radical surgical cures effective when conservatism fails. It is 
obvious that since the advent of radiation therapy, the impression has been 
created that such a method of treatment has displaced the medical and sur- 
gical procedures. In view of the multitude of methods proposed for benign 
uterine bleedings, it is apparent that each type of treatment has definite indi- 
cations and limitations which should not overlap one another. It: was con- 
sidered of interest, therefore, to study a series of menopausal cases in which 
uterine hemorrhage was the indication for radiation therapy. | 


Material Studied 


- The material is based on a survey of 412 consecutive records covering ‘a 
five-year period from 1939 through 1943, inclusive. This has given us a range 
of two to seven years follow-up in which to formulate later conclusions. All 
patients from this group were subjected to a course of radium or roentgen-ray 
therapy, administered to control idiopathie bleeding. Of the 412 patients, 116 
cases, or 28.05 per cent, received treatment with the roentgen ray, while in 
296 women, or 71.8 per cent, the radium application was used. The predomi- 
nance of radium-controlled patients in this group of cases is explained on the 
basis that 


1. Subsequent treatment is rarely needed when this form of therapy is 
2. Curettage always precedes it. 


Technique and Dosage 


The roentgen dose for the production of a permanent menolysis is ap- 
proximately 500 r into the midpelvis and attained ‘through two fields, one 
suprapubic and one sacral. The kilo-voltage should be.200 and the filter 0.5 
to 1 mm. of copper plus 1.0 mm, of aluminum. The output of the transformer 
and the Coolidge tube must be standardized with r. meters to attain the ex- 
pected results. The tissue dose is calculated as follows: The outline of the 
body surface is taken with calipers and drawn on tracing linen. The depth 
of the pelvis is then measured from the pattern produced by transverse and 
longitudinal sections from the points of widest separation. The estimated depth 
in centimeters is then: compared with a- standard absorption graph so that 
the maximum intensity and absorption are produced in the midpelvic region. 


*Presented before the Chicago Gynecological Society, March 15, 1946. 
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The figures therefore depend entirely on the size and shape of the individual, 
and, in order to obtain good end results, each patient must be calibrated. 

The radium dose which assures a complete amenorrhea is about 1,800 mg. 
element hours. The method employed is to insert a 2 mm. brass capsule con- 
taining 50 mg. of radium into the uterine cavity for a period of thirty-five 
hours. The capsule should be placed at the fundus of the uterus to avoid 
subsequent scar tissue formation with stenosis of the cervix and a resultant 
pyometria. Diagnostic curettage and a microscopic examination of all scrap- 
ings precedes both types of therapy to exclude the existence of carcinoma, 
sarcoma or tuberculosis. This type of treatment should not be administered 
by the radiologist, but by the gynecologist who can evaluate co-existing in- 
fections, malignancies, or comnlicating diseases which would contraindicate 
this method of therapy. The predilection of our clinic for radium application 
rather than roentgen-ray therapy is due to the fact that further irradiation 
is never necessary when a total of 1,800 mg. hr. has been given. Table I sum- 
marizes the results of the radiation therapy. 


TaBLeE I. RADIUM THERAPY, 296 CASES 


DOSE IN MG. EL. NUMBER OF INADEQUATE FURTHER RADIA- 

HOURS PATIENTS DOSAGE TION REQUIRED 
1,800 259 _ 0 
1,500-1,700 10 10 0 
1,000-1,400 13 13 3 
Less than 1,000 14 14 10 
Total 296 37 13 


As the graph shows, 37 cases were considered to be inadequately treated, 
since they had not received the prescribed total dosage. However, in this 
inadequately treated group only 17 required subsequent irradiation for per- 
sistent bleeding. The indication for the termination of the radium treatment 
in this inappropriately treated group was an elevation of temperature 100.6° F. 
or more that did not respond to antipyretics within one hour’s time. The 
morbidity arising during the radium application in the 37 cases was the only 
complication encountered, there were no deaths resulting from its usage. 


Permanent menolysis instituted by the roentgen-ray method is illustrated 
in Table IT. 


TABLE II. ROENTGEN Ray, 116 CASES 


DOSE IN R UNITS NUMBER OF PATIENTS REPETITION OF TREATMENT 
500 r 88 
400r 28 6 
Total 116 8 


In both groups of patients, curettements were performed by our clinic in 
378 cases, while 34 cases were accepted with negative microscopic reports from 
referring physicians. In the event that subsequent bleeding occurs, another 
curettement is performed and microscopic examination repeated, as the dan- 
ger of carcinoma always lurks in such instances. 

Analysis of this group of 378 cases showed that the hospitalization period 
required an average of 56.4 hours. Not only is the limitation of expenditure 
curtailed, but the safety of the procedure ancl the immediate usefulness of the 
patient on her dismissal would seem to be a basis that cannot be comparable 
with major procedures. 
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Symptomatology and Age Incidence 


The nature of the symptoms presented by the patient in no way formu- 
lates nor establishes a standardized form of treatment. The cardinal symp- 
toms which impel these patients to seek medical advice are as follows: 


1. Profuse or irregular vaginal bleeding. 

2. Failure of previous conservative therapy. 

3. Desire to avoid major surgical procedures. 

4. Fear of a malignancy. 

5. Co-existing pathology elsewhere in the body. Undoubtedly, the wor- 
ries produced by the abnormal bleeding is not sufficient enough to impress 
upon these women the importance of a prompt medical investigation. Table 
III illustrates the relationship of the benign uterine bleeding and its duration 
to the previous investigation and previous management. 


Fig. 1.—Redrawn from Radiology, ——_- Ge Pe Society of North America 17: 


TABLE III. DvuRATION OF MENORRHAGIA AND PREVIOUS TREATMENT 


PREVIOUS CURETTE- 


DURATION OF THE ABNORMAL NO PREVIOUS PREVIOUS ENDO- MENT BUT NOT 
BLEEDING TREATMENT CRINE THERAPY CURATIVE 
1- 6 months 146 8 0 
6-12 months 92 22 7 
12-18 months 48 19 6 
18-24 months 16 24 3 
24-36 months 8 12 10 
Total 310 85 26 


Table III shows that 65 per cent of these women sought medical advice 
within the first twelve months. Such negligence occurring in a similar group 
of patients suffering from carcinoma would certainly postpone their chances 
of survival. 

It must be emphasized that such patients suffering from uterine bleeding 
should not be irradiated until all underlying causes have been eliminated and 
a correct diagnosis established. The sequence of the onset of the menopausal 
syndrome, the age of the patient, essentially negative pelvic findings, and a 
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negative histologic examination associated with the menorrhagia establish the 
primary indication for radiation therapy. 

The age variation for this five-year survey ranged from 40 to 51 years, 
with the maximal frequency established in the group from 44 to 47 years of 
age. The observation is made that the age distribution is of importance in 
that it parallels the carcinoma age curve. 


Clinical Postirradiative Results 


The early local effects of radiation therapy coinciding with the cessation 
of ovarian activity are the objections predominantly offered by clinicians. 
However, the cervical discharge produced for a period of six to eight weeks 
is comparable with the leucorrheas of cervical cauterizations or the granulation 
irritations of vaginal hysterectomies and plastic operations. Accentuation of 
the menopausal syndrome is not the troublesome complication as has been 
frequently emphasized. In our experience, the simplicity in which the uterine 
bleeding is controlled affords such relief to the patient that subsequent symp- 
toms are minimized. 

A survey of the clinical results, as presented in Table IV, may enable one 
to form a relative opinion on the therapeutic efficacy produced. These symp- 
toms are presented in their order of frequency and are tabulated from the 
time of the treatment through the years of follow-up. 


TaBLE IV. CLINICAL EFrrects or RADIATION THERAPY 


SYMPTOMS CASES | PERCENTAGE 

1. Menopausal manifestations 

A. Mild or no symptoms 214 51.90 

B. Moderate i 182 44.10 

C. Severe 16 3.80 
2. Leucorrhea 

A. Mild or none six to eight weeks postirradiative 316 76.60 

B. Moderate eight to sixteen weeks 94 22.80 

C. Prolonged twenty weeks or more 2 0.49 
3. Cystitis (immediate—not prolonged) 28 6.70 
4. Gastrointestinal 15 3.60 

A. Nausea and vomiting 8 

B. Diarrhea 6 

C. Rectal bleeding 1 

I 0.24 


5. Involutional melancholia 


No attempt has been. made to subdivide such symptoms by the mode of 
radiation therapy, since‘ such disturbances do not greatly differ whether in- 
duced by radium or roentgen ray. The‘analyzed results aré well within the 
limits-of such investigators as Shriener, Norris, Behney, and others who. have 
reached the same conclusions. Rongy, in his series, reports mild or no symp- 
toms in 49.7 per cent of cases, moderate in 40.6 per cent, and severe in 3.7 per 
eent. It must be remembered that absolute hypo-ovarianism does not result 
from such therapy, and can never be compared with the complete ovarian de- 
ficiency in the bilateral oophorectomized women. 


Complicating Pathology and Mortality 


In this series, the number of myomas associated with benign. uterine bleed- 
ing totaled 236 cases, These patients were in full aecord with the indications 
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in that the myomas were no larger than:a: three months’: gestation; located 
‘intramurally and occurring during the menopausal years. Only one case was 
later subjected to a subtotal hysterectomy for-persistent pain attributed to a 
degeneration of the myoma. Table. V “illustrates the number. of complicating 
lesions which were co-existent at the time of the radiation therapy. Uterine 
bleedings associated with such serious diseases were terminated by this method 
to minimize the risk of additional blood loss and to avoid meee pelvic 
procedures. 
TABLE V. COMPLICATING PATHOLOGY AND MORTALITY 


PATHOLOGY | NUMBER OF CASES | RESULTS 
Myomas—less than three months’ gestation 236 1 supracervical hysterectomy 
Cardiac Pathology 


Rheumatic heart Gr. IV 3 2 died within one year 
Endocarditis 1 died in six months - 
Coronary heart disease 1 died suddenly 3 years 
Myocarditis 1 uneventful 

Active Tuberculosis 1 survived 

Diabetes Mellitus 1 survived 

Chronic Nephritis 1 survived 

No Pathology 167 1 death second year, meningitis 


All of the deaths in this group of cases were due to the co-existing path- 
ologic lesions and comprised five cases, or an uncorrected mortality of 1.2 per 
cent. There were no deaths resulting from sepsis or as a direct result of the 


radiation therapy. 

Previous pelvic surgery in no way conbveieilieeten this type of management, 
but rather aids in obviating the dangers of additional surgery. The problem 
which presents itself is what course to pursue, and this depends entirely on the 
type of previous surgery. It is our custom in the presence of acutely anteflexed 
uteri from previous suspensions or interposition operations to advocate the 
roentgen ray management. Insertion of a radium capsule in an angulated 
uterus is a difficult procedure which would increase the hazards of its use. 
There were 56 patients encountered in this group that had previously received 
some type of pelvic surgery.. The interval elapsing from the time of the sur- 
gical procedure until radiation therapy was instituted varied from twenty-two 
months to three years. The' various types of operations and the method of 
treatment instituted are detailed in Table VI. 


TABLE VI. PREVIOUS PELVIC SURGICAL PROCEDURES AND TYPE OF RADIATION THERAPY 


NUMBER OF RADIATION METHOD 
TYPE OF PREVIOUS PELVIC SURGERY CASES ROENTGEN RAY | RADIUM 

Watkins’ interposition 2 2 ” 
Myomectomies . 6 1 5 
Suspensions of uterus 17 15 2 
Salpingectomies 15 2 13° 
Defundations . § 2 1 
Manchester 1 - 1 
Ovarian cystectomies 5 1 4 
Amputations of cervix 2 - 2 
Colporrhaphies 5 - 5 

Total 56 23 33 
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One should remember that acquainting the woman with the physiology of 
the induced climacteric is a keystone in this type of therapy. Manifestations 
of melancholia, psychic aberrations, or emotional instabilities should be care- 
fully studied before suggestive therapy is undertaken. These are recognized 
states that became manifested at the climacteric, and not only are a menace for 
surgical procedures, but distinctly contraindicate radiation management. The 
psychologic attitude of both husband and wife should be considered in the 
treatment of these patients. Marital difficulties are often averted where an 
attempt has been made to conserve the pelvic organs rather than remove them. 
Radiation castration does not greatly influence the sexual congress of the 
couple, nor does it produce tissue changes which result in dyspareunia. Plastic 
operations performed in conjunction with radium or at a later date do not 
delay healing, nor do they prolong the period of convalescence. 

A general attitude of pessimism is usually prevalent when radiation therapy 
for benign uterine hemorrhage is discussed. Yet when a careful clinical study 
predisposes the therapy, good end results are obtained that cannot be equalled 
by major surgical operations. In bleeding uteri due to benign causes, the method 
of treatment in well-selected, uncomplicated cases is radiation therapy. 
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Discussion 

DR. JOHN I. BREWER.—The use of the terms ‘‘menopausal uterine bleeding’’ and 
‘‘functional climacteric uterine hemorrhage’’ indicates that the patients reported had no pelvic 
pathology to account for the bleeding. However, this is not the case in this study, since 
over 50 per cent of the patients had uterine fibroids. The report as presented might well 
divide the patients into two groups, those with and those without pelvic pathology. As 
presented, the author deals simultaneously with irradiation therapy of bleeding in patients 
with and without fibroids. This is done in spite of the fact that the author states that 
‘fessentially negative pelvic findings . . . establish the primary indication for radiation“ 
therapy.’’ 

The relatively large number of patients treated with irradiation methods exceeds greatly 
the number so treated by our group. It is believed that, unless contraindicated, surgery offers 
the most suitable method of treatment. Curettage is recommended prior to irradiation, and 
we are in accord and wish to stress that it must be done. However, if a sarcoma is located 
in a fibroid and not in the endometrium, curettage will not establish the diagnosis, and the 
amount of irradiation used is not adequate treatment. That this circumstance is not too 
infrequent is borne out by the fact that two patients operated upon by our group in the past 
two months had just such sarcomas. 

It is also believed that a patient 40 years of age who has fibroids and is bleeding is 
preferably treated with surgery rather than irradiation in order that ovarian function can 
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be maintained. I cannot subscribe to the contention presented in this paper that women 
over 40 years of age are menopausal. 


DR. ARTHUR K. KOFF.—There are four, more or less accepted, methods of treating 
benign uterine bleeding of the menopause: (1) endocrine; (2) curettage alone; (3) curet- 
tage followed by intrauterine radium or deep x-ray; (4) curettage followed by hysterec- 
tomy with or without removal of both ovaries. 


I am of the opinion that endocrine therapy has no place in the treatment of benign 
uterine bleeding of the menopause, because the specialist treating women of this age group 
must make a complete diagnosis by curettage before instituting any form of therapy, and 
this cannot be accomplished as an office procedure. 


Second, curettage alone is successful in curing approximately 20 per cent of these 
cases, and this procedure should be limited to those patients who insist on retaining some 
ovarian function. 

Third, curettage followed by deep x-ray, or particularly intrauterine radium, as Dr. 
Towne has so clearly shown, is a safe and effective procedure and has the added advantages 
of a short stay in the hospital (two days or less), a minimum of disability to the patient 
and at the same time is more economic. 

Curettage followed by hysterectomy, on the face of things, appears to be a radical 
procedure. Nevertheless, in view of the work of Corscaden and his associates, we may 
regard hysterectomy as the procedure of choice in benign bleeding of the menopause. 
These authors point out that, on a statistical basis, 9.6 per cent of women 30 to 55 years 
of age requiring treatment for excessive uterine bleeding will, sooner or later, develop 
carcinoma of the uterus. In comparison to women of the same age group in the general 
population, the incidence of carcinoma of the uterus is approximately one-third as great. 
Moreover, there is an abnormal preponderance of carcinoma of the corpus in relation to 
that of the cervix—two to one, respectively. If more extended studies show that this very 
real danger is present, then a prophylactic complete hysterectomy may be the procedure 
of choice. 


DR. CHARLES E. GALLOWAY.—There is one other point in Dr. Corscaden’s paper 
that I thought should have been brought out, and that is that women who have had radium 
or x-ray treatment for menopausal bleeding are three to four times as likely to go ahead 
and develop carcinoma of the fundus as those that were not treated; in other words, they 
have found that the incidence of carcinoma of the fundus which followed application of 
radium and x-ray is about four times that in women with menopausal bleeding who did 
not have x-ray and radium. 

Another point that should be brought out is that a woman that has had radium and 
x-ray may come in five years later with a severe persistent cystitis. The effect of radium 
and x-ray is not fully appreciated. It causes endarteritis and lesions similar to lesions 
seen in syphilis, and it can even cause late anemic infarcts. The late effect of radium and 
x-ray may appear as long as four to six years after its use. I am not in favor of applying 
radium and x-ray for menopausal bleeding. If a woman is over 40 years old, I think the 
uterus should be taken out rather than be treated with radium and x-ray. 


DR. SCHMITZ (Closing).—These were consecutive cases from our private service 
and, therefore, could be followed very carefully. 

I can agree with Dr. Brewer as to the use of the term benign uterine bleeding or 
menopausal bleeding in these patients where 50 per cent had myoma. We should divide 
them into two distinct groups. 

As to tissue examination, this was by frozen section followed by paraffin section 
when the pathologist could not give us a positive report. I do not feel that this in any 
way interferes with treatment. I curette all uteri harboring carcinoma and insert radium 


206 SCHMITZ:AND TOWNE: “Am. J. Obst: & Grn. 


at once. Three months later the uterus is removed. I have never encountered additional 
difficulties because of this procedure. , 

I think Corscaden’s paper has to be interpreted a little differently. He comes to the 
conclusion that 9.6 per cent of these patients develop carcinoma. Clyde Randall, in his 
study, found a similar incidence of malignancy in women with bleeding problems approach- 
ing 40 years of age. I think that would have occurred whether the patient had radium 
or not. ’ 

Dr.. Edwards, we did not do these previous operative procedures. We agree with 
you on condemning many of these operations, but the patients had had these operations 
before coming to us. We used radiation to correct the bleeding which had not been cor- 
rected by the previous procedure. 


DR. TOWNE (Closing).—As to the occurrence of cystitis, that is due to poorly 
planned radiation. If you give 1800 mg. hr. in the uterus and pack the vagina well in 
order to keep the bladder and rectum away, cystitis, proctitis, factual ulcer, or bowel 
injury should not occur. That is why we favor intrauterine radium, because we can 
protect the bladder and bowel. With x-ray, we cannot protect these structures as well. 
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SODIUM PENTOTHAL ANESTHESIA IN MAJOR OBSTETRIC AND 
GYNECOLOGIC SURGERY* 


Preliminary Report of 300 Cases 


Vincent P. Mazzoua, M.D., Brooxuiyn, N. Y. 


(From the Obstetrical and Gynecological services of Long Island College Hospital 
and St. Peters Hospital) 


ITH the development of modern anesthesia into an art and science instead 

of a minor technical procedure of the medical curriculum, great progress 
has been made in the relief of pain and fear of surgery. The various agents 
and methods of administration used have been most dangerous, with resulting 
fatalities in the hands of the inexperienced. Within recent years, this infant 
science has made great progress since the organization of the American Board 
of Anesthesiology. Its founders, realizing the importance of this medical 
blessing as a necessity of life, have attempted and succeeded in continuing the 
many researches on this pain- and fear-relieving branch of medical science. 
Besides, they have set up the proper standards for its members, educated the 
profession as to the many important phases of this specialty, so that the public 
may profit and avail itself of the new agents without the empirical trial re- 
sulting fatalities of the inexperienced. Along with the development of this 
science came the use of intravenous anesthesia, which is one of the most. im- 
pressive types of anesthesia of modern medicine. Pentothal sodium is the 
agent used when speaking of the intravenous method. This agent is a bar- 
biturice acid derivative, an American-made improvement on the older European 
evipal. The credit for introducing sodium pentothal into clinical surgery be- 
longs mainly to Dr. John S. Lundy, whose work and researches at the Mayo 
Clinic can be considered great advances in modern anesthesiology. 

Intravenous general anesthesia had its inception in 1872. During this 
period, it has had many setbacks because of the lack of suitable agents. This 
method of anesthesia has made great strides during the past decade. The 
many researches on the barbiturates, and the transformation of the adminis- 
tration of anesthetics into the art and science of anesthesiology have both 
played an important role in its development. Intravenous anesthesia has dis- 
placed other methods of anesthesia in many fields of surgery. Its future will 
depend on further researches in the development of new agents, and its use in 
combination with other methods. 

At present, there is no one method of anesthesia that is ideal for every 
procedure from the point of view of the surgeon, anesthetist, and the patient. 
The surgeon is primarily interested in the safety of the patient, then he will 
consider relaxation and other factors which will permit him to carry out an 


*Read at a meeting of the New York Obstetrical Society, Feb. 12, 1946. 
207 


Am. J. Obst. & G , 
208 MAZZOLA m. J a 


uninterrupted procedure and an uneventful postoperative recovery. Rapid 
induction of anesthesia, which saves time between operations, is also appreci- 
ated by the operator. The anesthetist’s primary object is the safety of the 
patient. Besides satisfying the surgeon and the safety of the patient, he must 
reassure the patient freedom from pain. The most difficult task to overcome is 
the mental reaction of pain. Fear of pain, fear of loss of consciousness, and 
the outcome of the surgical procedure all combined throw the responsibility 
on the anesthetist. Besides the acute pathology for which surgery is being 
performed, he is confronted with the general physical condition of the patient. 
The type of surgical procedure, technique, and skill of the surgeon are also 
factors to be considered in the risk and outcome of the patient. Postoperative 
complications resulting from surgery, together with the pharmacologic effects 
of the various agents, are further considerations in the causation of post- 
operative sequellae. 

No one method of anesthesia satisfies all the demands for the ideal agent. 
What may supply all the necessary requisites for the surgeon may be detri- 
mental to the patient. Progress in the art and science of anesthesiology has 
permitted the anesthetist to choose a method and agents most suitable to the 
individual patient. Although one agent may not be satisfactory, a combination 
may serve the desired aim. 

Individual agents have certain drawbacks. Nitrous oxide and oxygen is 
a pleasant and safe anesthetic, but is inadequate for relaxation. The addition 
of ether overcomes this difficulty. While ether is safe, it has certain disad- 
vantages. It causes gastrointestinal upset, metabolic disturbances, and irrita- 
tion of the respiratory tract. It is also inflammable when administered with 
nitrous oxide and oxygen. Chloroform and ethyl chloride are cardiac depres- 
sants. Cyclopropane may also be toxic to the heart. Spinal anesthesia, al- 
though it gives excellent relaxation, has several deleterious side-effects. Local 
and regional anesthesia have proved very satisfactory, but they have their 
limitations, and often must be supplemented with some other form of anes- 
thesia besides leaving certain impressions which make subsequent surgery 
fearful. 

Intravenous anesthesia has many contraindications. The many drugs 
used have been condemned as dangerous and impractical. Many of the others, 
while safe, have an action that is too short to produce adequate surgical anes- 
thesia. Barbiturates for the intravenous route are safe and satisfactory for 
short procedures and for those requiring only moderate surgical relaxation. 
However, intravenous method has many advantages, and has displaced other 
methods in many branches of surgery. Briefly, those advantages can be enum- 
erated as follows: 


1, Rapid induction—psychic shock is minimized. 
2. Easy induction—the patient falls asleep and quietly passes into a stage of surgical 
anesthesia. No coughing—no excitment—no struggling—no tendency to vomit. 


3. Injection is pleasant, and there is no fear of subsequent injections, 


4, Dosage is easily controlled. 
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5. Recovery is rapid. 

6. Absence of vomiting and distention. 

7. Postoperative complications are few or none. 

8. Blood pressure is maintained. 

9. Ideal anesthetic for patients who fear induction of inhalation method. 
0. Can be used as a supplemental agent. 


The requisites for intravenous anesthesia are as follows: 


. Properly trained anesthetist. 

. Oxygen tank always available. 

. Airway tube available. 

. Proper technique for venepuncture. 

. Strict asepsis and antisepsis. 

. Freshly prepared solution of agent. 

. Pure, sterile, distilled water to be used to make solution. 


Noor 


Pharmacology’ 


The prime features of the action of pentothal sodium consists of an effect 
which is produced promptly after the administration of the drug. It causes 
varying degrees of hypnosis, sedation, analgesia, anesthesia, and respiratory 
depression, depending on the size of the dose and its method of administration. 
The drug is a respiratory depressant and, except for its hypnotie action, de- 
pression is its foremost effect. The degree of depression is directly propor- 
tional to the size of the dose administered and the rapidity of intravenous 
injection. 

Blood pressure falls temporarily and later is maintained. Rises in blood 
pressure have been reported. It causes a slight reduction in hemoglobin and 
erythrocytes in contrast to ether, which causes an increase. Blood sugar is 
not appreciably changed with pentothal anesthesia. 


Method of Administration 


Many types of apparatus have been described in the literature for the 
administration of the intravenous method of anesthesia. In most of the cases 
of our series we have used a simple appliance as described by Dr. L. Pico,? 
Anesthetist at St. Peter’s Hospital, Brooklyn, New York. For some of the 
cases the usual intravenous graduate gravity flask has been used. The object 
has been accomplished with the continuous infusion of a 2 per cent solution of 
sodium pentothal for induction, and a 1 per cent solution for a maintenance 
dose has been employed. With both systems, the rate of flow is controlled by 
the anesthetist, depending upon the desired plane of anesthesia to be reached. 
Each patient is an individual problem as to the amount and concentration of 
sodium pentothal required. The essential observation during the interval of 
induction is how the individual patient handles the anesthetic. It is during 
this phase that one determines when to dilute the solution from 2 per cent to 
1 per cent, or even 0.5 per cent. The rate of infusion then depends on the 
depth of respiration, pulse, blood pressure, and, most important, the clinical 
picture of the patient. 

Although each patient varies as to the dosage requirements, the following 
are the average dosages of 2 per cent sodium pentothal used for induction in 
our series. 

Abdominal eases required 15 to 30 ¢.c. of 2 per cent solution before the 
proper stage was reached for the surgeon to start the operative procedure. In 
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cesarean sections, 0.4 to 0.6 mg. of atropine sulfate was administered half an 
hour preoperatively. These patients received 5 c.c. of 2 per cent solution. The 
patient’s reaction was then observed, and 2 or 8 ¢.c. injected repeatedly until 
the patient was ready for surgery. The initial dose varied from 10 to 20 e.c. 
of a 2 per cent solution. 

For vaginal plastics, ete., the initial dose was smaller, from 8 c¢.c. to 15 ¢.e. 
of solution was required before the patient was ready for surgery. 

The site of injection was median basilic vein or the veins of the hand, as 
per diagram. 

Preliminary Medication 


As routine, this series of cases received a dose of 714 grains of veronal or 
some barbiturate derivative the night before operation. One hour prior to opera- 
tion, a hypodermic injection of % grain (0.01 Gm.) of morphine sulfate and 
%50 grain (0.00043 Gm.) of atropine sulfate was given. Since most of the 
barbiturates are respiratory depressants, an attempt was made not to give too 
many drugs which depress the respiratory center. Although the amount of 
drug required would be less if more barbiturates were administered preopera- 
tively, still it was the author’s wish to determine the value of intravenous 
anesthesia with sodium pentothal for general major surgery and compare its 
effectiveness with the modern agents used in our hospitals. For cesarean sec- 
tion 459 grain (0.00043 Gm.) of atropine was given without morphine. 


Data 


Three hundred consecutive major obstetric and gynecologic cases were 
studied in which sodium pentothal was the anesthetic employed (Table I). 
There were 50 obstetric and 250 gynecologic cases. 

Obstetric_—(Table II.) There were 45 cases of cesarean operations. In this 
group, the average amount of sodium pentothal used was 1.14 Gm. and the aver- 
age anesthesia time was forty-five minutes. The smallest amount of agent was 
6.4 Gm, and the largest was 1.6 Gm. The shortest anesthesia time was twenty- 
five minutes, and the longest was sixty minutes. 

Cesarean Section and Hysterectomy.—Five cases. The average sodium pen- 
tothal used was 1.35 Gm., and the average anesthesia time was sixty-one minutes. 
The smallest amount was 1.2 Gm. and the largest 1.6 Gm. ‘The shortest anes- 
thesia time was sixty minutes, and the longest was sixty-five minutes. 

Gynecologic—(Tables III and IV.) The average amount of sodium pento- 
thal used was a minimum of 0.89 Gm., the largest was 1.4 grams. The average 
shortest time was thirty-eight minutes, and the longest was seventy-one minutes. 
In this series, the smallest amount was 0.5 Gm., and the largest 2 grams. The 
shortest anesthetic time was twenty minutes, and the longest was one hundred 
twenty minutes. 


TaBLE I. SoprumM PENTOTHAL ANESTHESIA, 300 CASES 


Obstetric 
Cesarean section 45 
Cesarean section and supracervical hysterectomy 5 Total 50 
Gynecologic 
Vaginal piastics 28 
Vaginal plastics and vaginal hysterectomy 40 


Vaginal plastics and laparotomy for operations on uterus, tubes, and ovaries 40 


Vaginal hysterotomy 1 
Laparotomy for operations on uterus, tubes, and ovaries 47 rTotal 250 
Supracervical hysterectomy 45 
Total hysterectomy 5 


Vaginal plastics and supracervical hysterectomy 44 |} 
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TABLE II. AMOUNT SoDIUM PENTOTHAL AND TIME OF ANESTHESIA 


NUMBER AVERAGE AMOUNT | AVERAGE TIME 
| OF OF DRUG OF ANESTHESIA 
OPERATION CASES (GM.) (MINUTES) 
Obstetrical 
Cesarean 45 1.14 45 
Cesarean and hysterectomy 5 1.35 61 


TABLE III, AMOUNT SODIUM PENTOTHAL AND TIME OF ANESTHESIA 


AVERAGE AVERAGE 
NUMBER AMOUNT TIME OF 
OF OF DRUG | ANESTHESIA 
OPERATION CASES (GM.) (MINUTES ) 
Gynecologic 
Vaginal plastics 28 0.89 38 
Vaginal plastics and vaginal hysterectomy 40 1.17 54 
Vaginal plastics and laparotomy 40 1.35 63 
Vaginal hysterotomy 1 1.10 40 
Laparotomy, operation on uterus, tubes, ovaries 47 1.40 52 
Supracervical hysterectomy 45 1.28 58 
Total hysterectomy 5 1.20 70 
Vaginal plastics and supracervical hysterectomy 44 1.40 71 
TABLE IV. DOSAGE AND ANESTHESIA TIME 
Dose 
Minimum 0.89 Gm. 
Largest 1.40 Gm. 
Time 
Shortest 38 minutes 
Longest 71 minutes 
TABLE V. OBSTETRIC SEQUELLAE 
Maternal and fetal deaths 0 
Asphyxia 1 
Drowsy 7 
Postoperative bleeding 0 
Postoperative shock 0 
TABLE VI. GYNECOLOGIC SEQUELLAE 
Maternal deaths 
Complications, pulmonary, circulatory 
and distention 
Fear 
Tremor 
Rapid recovery 
Desire to sleep All 
Desire to void 
Amnesia 
Laryngeal spasm Pew 
Coughing and hiccoughs ( ?) 


Analysis of Data 


In this series of 300 major obstetric and gynecologic cases, the smallest 
amount of agent used was 0.4 Gm., and the largest was 1.6 Gm. in the obstetric 
eases. In the gynecologic cases, the smallest amount was 0.5 Gm. and the 
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TaBLE VII. Sopium PENTOTHAL ANESTHESIA 


Indications: 
1, Extremely nervous and apprehensive patients 
2. Patients fearful of inhalation anesthesia 
3. Patients intolerant to pain of local, region or spinal 
4. Frail, debilitated patients in whom other methods are contraindicated 


Contraindications : 
1. Advanced cardiac disease with dyspnea 
2. Toxemia 
3. Obstruction of airways 


largest was 2 Gm. The shortest anesthetic time was twenty minutes, and the 
longest was one hundred twenty minutes. There were no untoward maternal 
or fetal complications encountered (Tables V and VI). The infants did not 
show asphyxia, but seven of the series were drowsy and had to be stimulated. 
These occurred in the cases where the babies were not delivered within the 
five-minute period after incision was made. There were no maternal or fetal 
deaths. There was no unusual degree of postoperative bleeding noticed. The 
postoperative sequellae were excellent in the entire group of cases. Post- 
operative vomiting and distention were not present. Amnesia of events was 
marked, and the patients reacted as if they came out of a natural sleep. Pul- 
monary, circulatory, metabolic complications, and undue morbidity were not 
encountered. Patients had desire for food immediately after operation. The 
blood pressure was maintained. Peripheral circulation was good, the skin was 
blanched and warm. The majority of patients requested to urinate immedi- 
ately after awakening. 

Laryngeal spasm was observed in a few cases. This symptom is treated 
by adjusting the airway and slowly deepening the anesthesia. Tremors were 
not observed. Coughing and hiccoughs occurred temporarily, but disappeared 
after anesthesia became deeper. 

Table VII gives outlines and indications and contraindications of intra- 
venous sodium pentothol anesthesia. 


Summary 

1. A series of 300 consecutive major obstetric and gynecologic cases using 
intravenous sodium pentothal anesthesia is reported. 

2. The continuous method of intravenous administration of sodium pen- 
tothol is advocated using 2 per cent, 1 per cent, and 0.5 per cent solutions. 

3. A dose of less than 1.5 Gm. of sodium pentothal was used by this method 
in this series. 

4. No maternal or fetal deaths, or no postoperative complications were 
encountered. 
5. The indications, contra-indications, requisites, advantages and disad- 


vantages have been discussed. 


Conclusions 


1. Sodium pentothal intravenous general anesthesia can be used with suc- 
cess in major obstetric and gynecologic surgery. 

2. It is a safe anesthetic for the patients, for its dangers are minimal in 
the hands of a competent properly trained anesthetist. In cesarean section, 
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precaution should be taken that the baby is delivered within five minutes from 
injection. 

3. It is an excellent anesthetic for debilitated and aged patients in whom 
other forms of anesthesia are contraindicated. 

4. Sodium pentothal does not give good relaxation for extensive abdom- 
inal procedures, but it can be supplemented by other methods. Further re- 
searches may overcome this difficulty. 

I would like to acknowledge my thanks to Dr. L. Pico of the Department of Anes- 
thesia at St. Peters Hospital, and to the Staff of the School of Nursing of the Long Island 


College Hospital for the cooperation and observations of the cases studied. I am indebted 
to Dr. L. Pico for his enthusiasm, cooperation, and administration of anesthesia in most 


of these cases. 
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LEUCOPLAKIA VULVAE 


Its Etiology and Results of Treatment With Vitamin A 
Preliminary Report 


MortiMer N. Hyams, M.D., F.A.C.S., New York, N. Y., AND 
Oscar. H. Bioom, M.D., F.A.C.S., N. Y. 
(From the Gynecologic Service of the New York Post-Graduate Hospital) 


OR the past four years the authors have studied the many perplexing aspects 

of leucoplakia vulvae and its relations to kraurosis, atrophic dermatitis, and 
vulvar carcinoma. This preliminary report will be limited to the discussion of 
its etiology and to our experience in its treatment with vitamin A. 


Our investigation comprises a group of 18 patients, in all of whom the 
diagnosis has been verified by histologic examinations. Each patient was sub- 
jected to a thorough complete physical examination and checked by carefully 
supervised laboratory tests. The routine followed was as given below: 


1, Complete blood count. 

2. Blood chemistry for glucose, urea nitrogen, nonprotein nitrogen, cholesterol, whole 
blood chlorides, CO, combining power, icterus index, and calcium. 

. Vitamin assays of A and C. Rate of absorption and excretion of B,. 

. Basal metabolism. 

Blood Wassermann and Kahn tests. 

. Urinalysis. 

. Determination of estrogenic and gonadotropic hormone content of the urine. 

. Analysis of gastric contents for free HCl and total acidity after an Ewald meal. 


oo 


With the exception of the gastric contents examination, which in approxi- 
mately 60 per cent of our cases showed little or no free hydrochloric acid, all 
our other tests were substantially negative from the diagnostic standpoint. 
Compared to the normal physiologic incidence of anacidity of 35 per cent for 
any similar age group, our figure is definitely abnormally high. This impor- 
tant observation, originally made by Swift! of Australia, is the first intimation 
of record regarding the possibility of its being of etiological significance in the 
pathogenesis of leucoplakia vulvae. 

Clinical studies in other fields have demonstrated the relationship existing 
between gastric anacidity and the low plasma level of vitamin A. Premature 
infants have little or no free hydrochloric acid in the stomach with a con- 
comitant low plasma level of vitamin A: nutritional improvement takes place 
after the administration of lactic acid milk and a proved rise in the plasma 
level of vitamin A. Similarly, in certain diseases of adult life, as in carcinoma 
of the stomach and in pernicious anemia, the plasma level of vitamin A is 
either low or entirely absent. In both these conditions there is either complete 
anacidity or subacidity of the gastric contents. However, in the presence of 
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Fig. 1. 


Fig. 1.—M. S., Chart No. 18927 D. Prethérapy biopsy taken July 21, 1941. The epidermis 
shows a 7 acanthosis, the increase in thickness affecting principally the rete pegs which are 
slightly elongated, slightly widened and bulbous and which vary moderately in size and shape. 
The overgrowth involves all layers, the granulosa cell layer being several cells thick and the 
surface is covered by a slightly thickened horny layer. The dermis is finely fibrillar, loose in 
structure, suggesting edema, presents a few small, dilated blood vessels and fccal collections 
principally in the papillary bodies of chronic inflammatory cells, chiefly lymphocytes and a few 
plasma cells and other mononuclear cells. 

Fig. 2.—M. S. Posttherapy biopsy taken March 11, 1948. This specimen shows a thinner 
enbtevmla than in the first specimen, although there are siill focal areas of epidermal thicken- 
ing: the stratum cornium, however, is thin. The dermis, unlike the first specimen, is more 
compact, does not show the edema, but the amount of inflammatory infiltration is about the 
same, 
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Fig. 3. 


Fig. 4. 


Fig. 3.—A. DeR., Chart No. J 72544. Pretherapy biopsy taken Feb. 26, 1941. The epidermis 
seems mildly acanthotic with some degree of hyperplasia and hyperkeratosis, The dermis is 
fairly compact with a mildly intense infiltration by chronic inflammatory cells. 


Fig. 4.—A. DeR. Posttherapy biopsy taken Oct. 28, 1942. There is a rather thin epidermis 
without rete pegs, and a loose vascular stroma irregularly and slightly infiltrated by a few 
chronic inflammatory cells. The histologic picture of the previous biopsy appears to represent a 
markedly more severe involvement than that of the present biopsy. “If these specimens are 
i tm from am comparable areas, there has been a striking change indeed.’’ (Quoted from 

opsy repo 


Fig. 5.—M. R., Chart No. 53187. Pretherapy biopsy taken Jan. 8, 1942. The epidermis 
shows variation in thickness. In some areas it is thin, with few or no rete pegs, while in others 
there is a distinct but slight acanthosis principally in the form of slightly elongated thick 
and thin pegs. There is focal hyperplasia of the granulosa-cell layer, and the surface is covered 
by a generally slightly increased and variable thick layer of keratin. The dermis shows a 
fairly intense inflammation, particularly the papillary dermis, the infiltrating cells being 
irregularly scattered, some polymorphonuclear leucocytes, others mononuclears of various types. 
There is also a distinct dilatation and hyperemia of the small calibrated blood vessels. 

Fig. 6.—M. R. Posttherapy biopsy taken March 11, 1942. In this specimen the epidermis 
is thin and without rete pegs, the granulosa-cell layer represented at most by one or two cells, 
and keratin layer perhaps slightly thicker than to be expected. The dermis again shows 
inflammatory changes, but these are much less severe than in the first specimen. 
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the normal plasma levels of vitamin A in our cases, we can consider leucoplakia 
vulvae as being due to a subclinical deficiency of this vitamin. We are now 
checking our cases for vitamin A tolerance, similar to sugar tolerance tests 
in diabetic patients. It may be possible by this test to be able to determine 
the factors necessary to correlate the part played by vitamin A and gastric 
acidity in the pathogenesis of leucoplakia vulvae. The evaluation of these 
factors and their etiological importance will be discussed in a subsequent paper. 


Proper treatment of disease is predicated upon its etiology, primarily. 
For the past decade, leucoplakia was considered due to an estrin deficiency. 
This concept had, and still has, many supporters. The numerous substantiat- 
ing reports are evidence of the prevalence of this concept. In our experience, 
estrin administered in adequate dosage either by inunction, injection, orally, 
or by suppository, not only failed to relieve the local condition, but apparently 
produced, or rather was followed by, an aggravation of the symptoms in all 
our cases. Therefore, we cannot accept the cause of leucoplakia vulvae to be 
estrin deficiency. 


In 1891, Bessnier suggested the term ‘‘leucokeratosis’’ for this condition. 
This is more correct histologically than ‘‘leucoplakia,’’ originally advocated 
by Schwimmer? in 1877. The characteristic changes found on microscopic ex- 
amination are hyperkeratosis, varying degrees of acanthosis, and hypertrophy 
of the rete Malpighii. The hyperkeratosis and acanthosis seemed a logical 
indication for the use of vitamin A therapy, as the role of this vitamin in 
ectodermal physiology is well known. 

Wolbach and Howe’® have demonstrated that in continued absence of vita- 
min A from the diet, the most prominent changes following this deficiency are 
a transition in which the normal epithelium in various parts of the body is 
replaced by keratinized epithelium. In 1922 Evans and Bishop‘ found a per- 
sisting cornification of epithelial cells present in the vaginal smears of rats, 
which had been oophorectomized previously, during a diet test in which vita- 
min A was pathologically deficient or entirely absent. Relief and even cure 
of keratosis follicularis (Darier’s), ichthyosis, and other types of keratotic 
skin conditions are frequently reported in the literature. These may serve to 
indicate the basis for the treatment of leucoplakia vulvae with vitamin A. 


Results 


Of the 18 patients treated, 14 have been relieved both subjectively and 
objectively. The four unimproved cases suffered from some constitutional 
disease. Two were diabetic, one syphilitic, and one had a eardio-renal-vascular 
lesion. In our opinion, the presence of these complications interfered in some 
way with the proper assimilation and utilization of vitamin A. This gives ad- 
ditional support to our theory of the metabolic etiology of leucoplakia vulvae. 


Method 


In all our patients vitamin A treatment was begun immediately after the 
complete examination, supplemented by histologie proof. The daily oral dos- 
age varied from 250,000 units to 500,000 units, supplemented by injections of 
50,000 units, twice weekly. In addition, each patient received 15 minims of 
dilute hydrochloric acid (U.S.P.) in water three times daily, with each meal. 
The immediate response to this form of therapy varied. In some the subjective 
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symptoms were relieved within several weeks; in others it was necessary to 
increase the amount of vitamin A, both orally and by injection, before any 
relief was manifested. No other form of local or constitutional therapy was 
given. Objective improvement seemed to run parallel to the degree of freedom 
from symptoms. The previously dry, indurated, glossy, and wrinkled external 
genitals became moist; the folds became fuller and the indurated skin again 
became pliable. However, our sole important index of improvement was the 
report of the histologic examination. Repeated biopsies revealed marked 
alteration in the,degree of acanthosis and keratinization. 


Discussion 


At present we have under observation six patients with a complete re- 
versal of the pathohistologic findings, toward an apparently normal state. 
These patients have been without any type of treatment for at least two years, 
with no recurrence of symptoms. The remaining twelve are still under treat- 
ment. Biopsies from these patients show a definite improvement with a tend- 
ency toward normal histological structure of the skin. It is noteworthy that 
during this investigation period which has extended over four years no case 
in this series showed a tendency toward malignancy. 

All biopsies, pre- and posttherapy, were taken from the most seemingly 
involved areas and not necessarily from comparable areas. The accompanying 
microphotographs of pre- and posttreatment biopsies of three cases offer an 
interesting exhibit of the results attained with our therapy. 

All pretherapy specimens show a thickening of the epidermis, acanthosis, 
hyperkeratosis, an overgrowth of all layers. The dermis presents a picture of 
inflammatory reaction with an invasion of polymorphonuclear leucocytes, lym- 
phocytes, and plasma cells. In most of our cases the diagnosis was minimal 
leucoplakia and the degree of involvement not severe. . 

The posttherapy biopsies reveal thinning of the epidermis, the keratin 
layer is thinner, the degree of acanthosis is less, and in two cases the hyper- 
trophy of the rete pegs has disappeared. The dermal layer, still the seat of 
inflammation, shows a decrease in its intensity. It may be said that these 
represent a marked histologic improvement toward the normal. 


Conclusions 


Based on our clinical study, herewith reported, we have reached the fol- 
lowing conclusions : 

1. Leucoplakia vulvae is of metabolie origin, due to a failure in utiliza- 
tion and/or absorption of vitamin A. 

2. Uncomplicated cases of minimal leucoplakia can be relieved with ade- 
quate doses of vitamin A and dilute hydrochloric acid. 

3. In four years of observation, not one case showed a tendency toward 
vulvar carcinoma. For this reason, we do not think that leucoplakia is a 
neoplastic disease. 


220 HYAMS AND BLOOM Am. J. Obst. & Gynec. 
February, 1947 


4. Comparative microphotographs, pre- and posttherapy, show the im- 
provement in and tendency toward the normal histologic architecture, in 
treated cases. 

It is hoped that this report will stimulate further observation and therapy 
of this condition throughout the country, with the therapy outlined. 


The authors express their gratitude and appreciation to Dr. Maurice Bruger, of the 
Physiologic Chemistry Department, for his wholehearted cooperation, and supervision of the 


laboratory studies. 
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A SPIRAL ARTERY IN THE OVARY OF THE RABBIT 


S. R. M. Reynouips, P#.D., Battrmore, Mp. 
(From the Department of Embryology, Carnegie Institution of Washington) 


SPIRAL artery has been discovered in the hilus of the ovary of the rab- 

bit. This was noticed during a study of the changes taking place in 
arrangement of the blood vessels in the wall of the uterus as this organ accom- 
modates the products of conception. A series of injection-corrosion preparations 
of the rabbit uterus has been made. Along with injection of the blood vessels 
to and within the uterus, injection of the ovarian vessels was obtained. This 
note is written in order to describe the characteristic arterial pattern that is 
localized in the hilus of each of the ovaries obtained. Previous descriptions of the 
vascular pattern in the ovary, using other techniques, describe many important 
changes, but fail to note the existence of this spiral arrangement in the terminal 
portion of the ovarian artery.’ 

The ovarian artery makes a right angle turn cephalad as it enters the hilus, 
where it forms a helix of diminishing diameter extending throughout the length 
of the hilus. The arterial circulation to the rest of the ovary is derived from 
secondary or terminal branches from this artery. A second, very small spiral 
artery may arise at the base of the main spiral artery. It runs to the caudal 
pole of the ovary. There is no counterpart of this structure in the venous net- 
work within or from the ovary. The main arterial branch from the helix in the 
hilus of one ovary taken on the twelfth day of pregnancy (duration of preg- 
nancy in the rabbit, thirty-two days) to an active corpus luteum was seen to 
be a spiral vessel also, but other, similar vessels have been seen which were merely 
buckled, tortuous structures. The characteristics of these vessels are shown in 
the accompanying photographs. For comparison, the venous network of the 
ovary is also presented. Dr. G. W. Corner and Dr. Elizabeth M. Ramsey have 
shown me a single rhesus monkey ovary, prepared after these rabbit ovary prep- 
arations were obtained, with an exactly similar spiral artery. 

The method of demonstrating this was as follows: the aorta and inferior 
vena cava of an anesthetized rabbit were exposed and dissected free, caudal to 
the renal vessels. The femoral vessels were tied off, as well as any larger 
mesenteric blood vessels below the point of dissection. In some instances physi- 
ologic saline was washed through the blood vessels of the uterus and other or- 
gans and structures between the two points of ligature. In other instances, the 
injection-mass was injected directly, first into the artery, then into the vein. 
In some eases the veins only were injected, in others, the arteries only. The 
injection-masses were red (for arteries) and blue (for veins) vinylacetate in a 
5 per cent solution of acetone.* The injections were made into the aorta or the 


*This is available, ready for injection, from Ward’s Natural Science Establishment, 
Rochester, N. Y 
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inferior vena cava by syringe through an 18 or 20 gauge hypodermic needle 
about which a ligature had been tied. The tissues were allowed to remain in situ 
for about fifteen minutes, after which they were excised and put in corrosion 
fluid. This was about 2 per cent HCl to which about 1 teaspoonful of pepsin 
was added for each 500 ¢.c. of acid. The corrosion was allowed to proceed at 37° 
to 40° C. for twenty-four to forty-eight hours, or until all debris could be 
washed from the vinylite plastic under a small jet of water. 

The significance of this spiral artery in the hilus of the ovary is, of course, 
speculative. Three implications suggest themselves to the writer, although the 
correctness of these should be established by further studies. 

The first implication relates to the adaptation of the arterial circulation of 
the ovary to change in size of the ovary with age and reproductive state. In 
the rabbit, pregnant for the first time on attainment of maturity, the ovary is 
short and thin. It may contain a half-dozen or more corpora lutea. After many 
pregnancies, the ovary is increased considerably in length. The spiral arrange- 
ment of the main artery in the hilus of the ovary should permit a ‘‘ paying out”’ 
of the coils of the helix as the growth of the ovary requires. If only a tortuous 
mass of arterial loops were present, it is conceivable that occlusion, to a certain 
degree, of the artery could occur. 

The second implication relates to the hemodynamic aspect of the ovarian 
circulation. The condition to be fulfilled is one in which marked reduction of 
blood pressure occurs within the limited geometric and vascular space available. 
A moderately high arterial blood pressure necessarily diminishes to a level of 
the order of the partial osmotic pressure of the blood, for purposes of normal 
capillary exchange. <A spiral arrangement of the type demonstrated should 
permit an orderly reduction in accordance with known hemodynamic mech- 
anisms. In larger blood vessels, blood is moving at high velocity with cor- 
respondingly high kinetic energy along the axis of the blood vessel. With 
reduction in size of vessel, with increase in length of vessel, or with change in 
direction of flow, the velocity of the blood diminishes the kinetic energy dimin- 
ishes accordingly. Concomitantly, potential energy (lateral pressure against the 
wall of the vessel) increases.* In a spiral artery of the type shown here, this 
would be accomplished in an orderly and progressive fashion, presumably with 
resulting equalization of the pressures within the branches from the spiral 
vessel to the structures within the ovary. If the artery were merely tortuous, 
it is unlikely that an equalized reduction of pressure within the arteries would 
occur throughout the ovary. 

The third implication follows from the first two. It is that if the ovarian 
spiral artery serves (a) to allow normal adaptation to change in size of the 
ovary, and (b) to provide a mechanism for reducing and equalizing blood pres- 
sure throughout the ovarian stroma, then dysfunction, by altered morphologic 
relationships, or through the inroads of localized vascular degenerative or other 
types of diseases, may be related to certain types of ovarian pathology whose 
etiology is now obscure. Thus, there could be transmission of excessive pres- 
sure (i.e., above osmotic levels) which could contribute to development of cysts, 
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or there could be excessive reduction of pressure and flow, transiently or per- 
sistently, in ways calculated to impair growth or development of tissues within 
the ovary. 

There is no reason to suspect that this spiral artery of the ovary participates 
elimactically in any normal ovarian functions in a manner comparable to the 
spiral arteries found in the basalis of the endometrium. But caution requives 
that this be borne in mind as a possibility in studies of cyclic phenomena in the 
ovary. 

Summary 

A spiral artery within the hilus of the ovary is demonstrated. It is formed 
by a helix-type of formation from the ovarian artery as it enters the hilus of the 
ovary and turns sharply cephalad. Further vascularization of the ovary is ac- 
complished by secondary branches arising from the coils of the spiral artery. 

The speculative implications of this arrangement of the ovarian circulation 
are discussed in relation to (a) cyclic or periodic ovarian growth; (b) hemo- 
dynamic conditions within the uterus; and (c) to the etiology of ovarian 


pathology. 
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AN EVALUATION OF PRESACRAL NEURECTOMY IN THE 
TREATMENT OF DYSMENORRHEA 


ARTHUR W. TUCKER, JR., M.D., NEEDHAM, Mass. 
(From the Free Hospital for Women, Brookline) 


HE first operative removal of the superior hypogastric plexus, or presacral 

nerve, as it is often called, for the relief of pelvic pain at the time of men- 
struation was performed at the Free Hospital for Women in 1931. Since that 
time our experience with the procedure has increased until by December, 1945, 
the operation had been performed 420 times, including the private cases of the 
staff. With this large experience came some fairly definite ideas as to the 
efficacy of the procedure and further notions as to its applicability. The purpose 
of this paper is to erystallize these impressions in some practical statistical way . 
in order to confirm or to deny the generally accepted impressions of the value 
of the procedure itself. It should be stated that in most cases the operation 
was routinely combined with a dilatation and curettage, a suspension, and any 
other necessary pelvic surgery which the gynecologic situation demanded. 


For a thorough description of the anatomy and physiology of the superior 
hypogastric plexus, one may refer to the papers by Pemberton’ (1935) and 
Meigs? (1939). The recent paper by Waters’? (1946) discusses more fully the 
rationale of the operation in the light of observations in spinal and caudal 
anesthesia. Rutherford‘ (1942) reviews the background and general literature 
regarding the operation in addition to presentation of cases. A general dis- 
cussion of the basic etiology in essential dysmenorrhea appears in a paper by 
Fremont-Smith> (1942) with comments on medical management. Finally, in a 
paper soon to be published, Duncan,° of this clinic, describes in careful detail 
the steps of presacral neurectomy as it is now performed here, together with a 
discussion of proper application of the procedure itself. Cotte’ (1937), in 
France, for whom the operation is sometimes named, reviews his large experience 
with the procedure, running to something over 300 neurectomies by 1937. 


In order to assay the problem as accurately as possible, only the records of 
the ward patients at the Free Hospital for Women have been utilized, because 
they are more rigidly standardized as to form of history taking, operative de- 
scription, and follow-up care. There were 255 such cases in the 15-year period 
to be covered in this report. The youngest patient was 14 years of age, and was 
submitted to neurectomy following the failure of medical treatment because she 
had been consistently unable to carry on with her schoolwork since menarche 
four years previously. The oldest patient was 40 years of age. The average age 
of patients, who constituted the essential dysmenorrhea group, was 241% years, 
indicating, we feel, that we have not been unduly enthusiastic in too early an 
application of the operation. Thirty-nine per cent of these patients were mar- 
ried. The average age in the acquired group was 29 years, and 83 per cent of 
these patients were married. 
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For several reasons, it seemed expedient to divide the series arbitrarily into 
two sections—those performed from 1931 to 1940, and those from 1941 to 1945. 
This would indicate any progress toward betterment of results or toward im- 
proved selectivity of cases. Also, the effect of longer follow-up could be ob- 
served. 

Before considering results, a brief word is in order about the classification 
of cases. To be included in the essential dysmenorrhea group, a patient must 
first have had her dysmenorrhea throughout her menstrual life. A point of 
particular interest is that very nearly 100 per cent of the records of this group 
underline the symptom cramps. Whatever associated symptoms may have been 
present, cramps always seemed to be in the foreground. These were severe 
enough to render the patient at least economically useless during her periods, 
if not bedridden for the first day or two of the flow. Often one of the tests for 
acceptability for the operation came to be the question, ‘‘Do you have enough 
discomfort to want an abdominal] operation for its relief?”’ 


Second, the pelvic examination had to be negative. <A retroversion with 
retroflexion, some enlargement of the fundus from edema, and broad ligament 
varices at laparotomy obviously belongs in the acquired group. However, a simple 
physiologic retroversion without these associated findings was put in the essen- 
tial group because we see many such instances where dysmenorrhea is not pres- 
ent, and do not consider such cases ones of acquired dysmenorrhea. 


Third, the pelvis at laparotomy had to be negative likewise, as well as the 
pathologie reports of the curettings, biopsies, ete. 

The acquired group presents no problem of classification, as will be evi- 
dent in another section of this report. 

Now it is patent that judgment of the degree of relief following presacral 
neurectomy is subject to wide and individual variation. However, the patients 
at the two ends of the seale offer no problem. Patients with complete relief 
will say so and are delighted with the operation. A frequent comment in follow- 
up letters is, ‘‘Everyone should have this operation.’’ Patients who are not 
helped at all make this fact clear also. The middle group is the difficult one to 
judge. Therefore, the simplest way appeared to be to tabulate the two ex- 
tremes and let the middle group separate out as a result. It was feared that 
there would be a large number of this category, but this did not prove to be 
the ease. Thus, under the two general headings of dysmenorrhea, there de- 
veloped three categories: those completely relieved, those in whom the operation 
proved a total failure, and the middle group who obtained some relief after 
the operation. 

Report of Cases 

There were 136 cases performed in the first 10-year period, as summarized 
in Table I. The period of follow-up varied from six months to fifteen years, 
with a mean of three years. There were 92 cases followed from one to five years 


after operation. A certain number proved unsuitable for inclusion in the series 
for the following reasons. 
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1. Inadequate follow-up—eight cases. It was required as a routine of the 
clinic that the patient be seen at a six-week, a six-month, and a one-year visit, 
postoperatively. Cases seen only once are not included in this report. 

2. Presacral neurectomy combined with hysterectomy—six cases. These 
were cases, in the early years, who had sufficient trouble in the pelvis to warrant 
hysterectomy at the time of initial laparotomy. It was soon discovered that 
their postoperative course was not materially altered or benefited, as compared 
with the patients having total hysterectomy alone, and the combined procedure 
was dropped. Obviously they are excluded from this report. 

3. Presacral neurectomy performed for the relief of pain in advanced car- 
cinoma of the cervix—three cases. Despite reports in the literature, not one 
of three such patients obtained any relief. 

4. Diagnosis of dysmenorrhea not clear—l case. That presacral neurec- 
tomy was performed in this case probably indicates that dysmenorrhea was pres- 
ent, but there was insufficient information to place the patient in either the 
acquired or the essential group. 

5. Presacral neurectomy followed by x-ray sterilization for menorrhagia— 
1 case. With no further menstruation, the case was unsuitable for follow-up. 

6. Major psychosis—1 case. This patient developed confirmed schizo- 
phrenia some time after the operation and became unsuitable for this study. 

With these exceptions, then, there remain in the first 10-year period 116 
cases for consideration. Of these, 78 cases, or 67.2 per cent, fall into the essen- 
tial group and 38 cases, 32.8 per cent, fall into the acquired group. 


TABLE I. PRESACRAL NEURECTOMIES—1931-1940, INCLUSIVE 


Total number of cases: 136 
Number of cases rejected: 20 


1, Inadequate follow-up 8 

2. Presacral neurectomy combined with hysterectomy 6 

3. Advanced carcinoma of the cervix 3 

4. Diagnosis of dysmenorrhea inconclusive 1 

5. X-ray sterilization after neurectomy 1 

6. Major psychosis 1 
Number of cases remaining: 116 

Essential Dysmenorrhea Acquired Dysmenorrhea 
78 cases—67.2% 38 cases—32.8% 

Complete relief 57—73% Complete relief 14—37% 
Partial relief 11—14% Partial relief 10—26% 
Total failure 10—13% Total failure 14—37% 


Complete relief was obtained in 57 cases of the essential dysmenorrhea 
group (73 per cent). Partial relief resulted in 11 (14 per cent) and total fail- 
ure supervened in 10 (138 per cent). No further information during follow-up 
periods developed to explain these failures, but in a condition where the cause 
is admittedly so poorly understood, this is not surprising. 

In the acquired dysmenorrhea group, however, the results are in striking 
contrast. Only 14 cases (37 per cent) were well following operation; 10 cases 
(26 per cent) were somewhat relieved; 14 cases (87 per cent) were not bene- 
fited in the least. Thus the total failures equaled the successes! 

We turn now to a consideration of results in the recent five-year period. 
These are summarized in Table II. The follow-up here is shorter, of course, 
varying from two months to four years, and averaging twelve months. The 
total number of cases in this period was 119, of which 26 were rejected as fol- 


lows. 
1. Patients with essential dysmenorrhea and only one (six-week) follow- 


up visit—15 cases. 
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Num 


2. Patients with acquired dysmenorrhea who had a good result at only one 
follow-up visit—seven cases. (The acquired group, with a poor result, and only 
one visit were included in the poor-result figures, for it was felt that any sub- 
sequent improvement which they might have shown could hardly be attributed 
to the presacral neurectomy. ) 

3. Diagnosis of dysmenorrhea inconclusive—three cases. The same remarks 


made under this heading in the first ten-year group apply here. 
4, ‘‘Carcinoma-in-situ’’ of the uterine cervix—one case. This patient was 


TABLE II, PRESACRAL NEURECTOMIES—1941-1945, INCLUSIVE 


Total number of cases: 119 . 
Number of cases rejected: 26 

1, Inadequate follow-up 15 

2. Acquired dysmenorrhea with good result at only one (6-week) visit 7 

3. Diagnosis of dysmenorrhea inconclusive 3 

4, Carcinoma-in-situ, cervix 1 
Number of cases remaining: 93 

Essential Dysmenorrhea Acquired Dysmenorrhea 

59 cases—63.5% 34 cases—36.5% 

Complete relief 50—84.6% Complete relief 10—29.4% 
Partial relief 4— 6.8% Partial relief 8—23.5% 
Total failure 5— 8.4% Total failure 16—47.1% 


34 years old, married for fifteen years, with two children. She had had a symp- 
tomatic retroversion-retroflexion with disabling backache for one and one-half 
years. Early preinvasive carcinoma of the cervix was encountered on routine 
biopsy done at the time of presacral neurectomy, and fifteen days later she was 
subjected. to total hysterectomy. She was last seen Dec. 5, 1945, at which time 
she was well, and physical examination was completely negative. 

The number of cases remaining was 93. In 59 of these (63.5 per cent) es- 
sential dysmenorrhea was considered to have been present. In 34 (36.5 per cent) 
acquired dysmenorrhea existed. Inspection of these cases revealed that in the 
essential group, this time, 50 cases (84.6 per cent) reported complete relief; 
four (6.8 per cent) reported partial relief; five (8.4 per cent) were total failures. 

In the acquired group, again, the figures reflect the results seen in the 
earlier period. Of the total of 34 cases, only 10 (29.4 per cent) reported suc- 
cess; eight patients (23.5 per cent) reported partial relief; 16 patients (47.1 
per cent) obtained no relief from their dysmenorrhea at all. 

Table III summarizes “he first two tables for the entire series. Briefly, 255 


TABLE III. PRESACRAL NEURECTOMIES—1931-1945, INCLUSIVE 


Total number of cases: 255 

Number of cases rejected: 46 

Number of cases remaining: 209 

Essential Dysmenorrhea Acquired Dysmenorrhea 
137 cases—65.6% 72 cases—34.4% 

Complete relief 107—78% Complete relief 24—33.3% 
Partial relief 15—11% Partial relief 18—25.0% 
Total failure 15—11% Total failure 30—41.7% 


cases are represented, with 46 rejected for reasons enumerated above, leaving 
209 cases for consideration. In the essential dysmenorrhea series of 137 cases 
(65.6 per cent), complete relief was afforded in 107 (78 per cent), partial relief 
in 15 cases (11 per cent), total failure in 15 cases (11 per cent). In the ac- 
quired dysmenorrhea series of 72 cases (34.4 per cent of the 209 patients), com- 
plete relief was afforded in 24 (33.3 per cent), partial relief in 18 (25 per cent), 


total failure in 30 cases (41.7 per cent). Thus, while the recent five-year period 
shows an increase in good results in the essential group of 11.6 per cent over the 
previous ten-year period, which is gratifying, it also indicates an increase in the 
poor results in the acquired group of very nearly the same amount (10.1 per 
cent). However, one may perhaps justify the use of presacral neurectomy in 
this latter series of patients (with acquired dysmenorrhea), provided he will 
accept as the ultimate result no better than about a 50 per cent chance of relief. 

It should be of interest, now, to examine more closely the intimate pathologie 
findings in the acquired dysmenorrhea cases, and to apply the three gradings 
of results to the major contributors of this group. 

There were in this series, for the entire fifteen years, 72 such eases. Of 
these, 26 case$ were diagnosed as pelvic inflammation. This was confirmed by 
microscopic examination whenever tissue was removed for study. These 26 
eases represent 36.6 per cent of the acquired group—the largest single con- 
tributor. The next largest pathologic entity encountered was endometriosis, 
with 17 cases, or 24.0 per cent. These two conditions accounted for 60.6 per 
cent of all the acquired dysmenorrhea coming to presacral neurectomy. What 
were the specific benefits of the operation in these cases? Table IV brings this 
out clearly. Only three cases of true pelvic inflammation in which a conserva- 
tive operation was carried out (together with presacral neurectomy) showed 
relief. Often such conservatism was demanded by the patient, who wished to 
be operated upon, but who refused permission for hysterectomy, even if con- 
ditions might warrant it. There were 6 of these cases who obtained some re- 
lief. As might well be suspected, 17 cases, or 65.4 per cent, derived no benefit 
as far as their dysmenorrhea was concerned. This represents the largest single 


group of failures encountered. 


TABLE IV. PRESACRAL NEURECTOMY; ACQUIRED DYSMENORRHEA—1931-1945, INCLUSIVE 


Total number of cases: 72 


Etiology—Pelvic inflammation 26—36.6% 
Endometriosis 17—24.0% 
Total 43— 60.6% 
Results 
Pelvic Inflammation Endometriosis 
Complete relief 3—11.5% Complete relief 7—40% 
Partial relief 6—23.1% Partial relief 5—30% 
Total failure 17— 65.4% Total failure 5—30% 


In endometriosis, after conservative operative treatment, the picture is more 
evenly balanced. There were seven such patients relieved, five partially re- 
lieved, and only five, or 30 per cent, recorded as failures. 

Finally, there remained a miscellaneous group of 28 cases summarized in 
Table V. Fibroid uterus, as a cause of acquired dysmenorrhea, deserves little 
comment. Whenever feasible, these myomas were removed, of course. Post- 
operative adhesions deserve special mention. The majority of these eight cases 
were in young women who had had a previous appendectomy elsewhere for 
what was designated, apparently, as ‘‘chronic appendicitis.’’ Often, following 
this, their dysmenorrhea was centered primarily in the right lower quadrant and 
often omental and pericecal adhesions were found at laparotomy for presacral 
neurectomy. In most such instances, there was immediate and gratifying relief 
following the neurectomy. This leads one to speculate as to whether these pa- 
tients did not have, in the beginning, a somewhat atypical essential dysmenorrhea 
which was interpreted as ‘‘chronic appendicitis,’’ and for which they were op- 
erated upon without relief. One has no proof of this, and the cases are thus 


included in the acquired group. 
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Of the remainder of the list, the etiology is evident and needs no further 
augmentation. The distinction was made earlier between the symptomatic, 
retroverted, retroflexed, enlarged, boggy uterus responsible clinically for ac- 
quired dysmenorrhea, which is rare in this series, and the true physiologic 
retroversion which we feel is asymptomatic per se, as shown by Meigs,? and not 
responsible for dysmenorrhea of either type. 


TABLE V. MISCELLANEOUS CAUSES OF ACQUIRED DYSMENORRHEA COMING TO PRESACRAL 
NEURECTOMY—1931-1945, INCLUSIVE 


Fibroid uterus 7 
Postoperative adhesions 8 
Postpartum dysmenorrhea 5 
Ovarian cyst 3 
Acquired retroversion-retroflexion 2 
Adenocystoma of uterus 1 
Membranous dysmenorrhea 1 
Cause not evident 2 


Total 29 cases (39.4%) 


A final comment on the results in Table IV should be added. Of the 17 
eases of failure in pelvic inflammation, seven cases have, to date, come to total 
hysterectomy nine months to four years after the initial laparotomy. That still 
more of these may follow is quite possible. Of the five failures in the endometri- 
osis group, two have submitted to subsequent hysterectomy, and one other is on 
the list awaiting operation. The posthysterectomy results in these nine cases 
have been uniformly satisfactory. 

There was no mortality in the series. There have been no more postop- 
erative complications following presacral neurectomy than one might expect 
in any group of patients coming to laparotomy for relatively minor pelvic sur- 
gery. There is no evidence in this series of any significant alteration in bowel 
habit, bladder function, or libido. Early in our experience a right ureter was 
unsuspectingly tied and went undiagnosed for a time. It was later hoped that 
the affected kidney would atrophy, but, unfortunately, a vigorous pyelonephritis 
developed in it, necessitating its removal. With the present modification of 
the method in foree, in which the right ureter is identified, freed of its attach- 
ments for a short distance over the sacral promontory, and retracted laterally 
before any attempt is made to develop and excise the plexus, the possibility of 
such an accident has been eliminated. Perhaps the greatest single danger in the 
procedure lies in possible laceration of the great veins surrounding the operative 
site, a catastrophe which might entail heroic measures and which should not 
occur in skilled and experienced hands. 


Summary 

The results of 255 cases of presacral neurectomy for dysmenorrhea of both 
the essential and the acquired types are reviewed. 

A comparative study is made between the 136 cases performed from 1931 
to 1940, and the 119 cases from 1941 to 1945. 

Complete relief from what is commonly termed essential dysmenorrhea 
(eramps) was obtained in 78 per cent of cases. There was some degree of im- 
provement of symptoms in a further 11 per cent. 

Complete relief from acquired dysmenorrhea occurred in only 33.3 per 
cent of cases. 
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Total failure of the procedure was recorded in 11 per cent of the essential 
dysmenorrhea group, whereas this poor result obtained in 41.7 per cent of the 
acquired dysmenorrhea group. 

The offending pathologic conditions in the acquired cases are reviewed. 
It is pointed out that pelvic inflammation and endometriosis made up about 60 
per cent of this group; 21 per cent of cases in these two categories came to total 
hysterectomy nine months to four years after presacral neurectomy was per- 
formed. 

We wish to emphasize that presacral neurectomy is still a court of last re- 
sort in the treatment of dysmenorrhea, that the operation carries with it the risks 
of laparotomy, and that good medical management should be attempted in each 
individual case before resorting to surgery unless other indications for laparot- 
omy exist. 
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A STUDY OF THE BACTERIAL FLORA OF THE NORMAL AND 
PATHOLOGIC VAGINA AND UTERUS* 


K. Hire, Px.D., M.D., H. Close Hesse.tine, M.D., ano 
Louis M.D., Cuicaeo, IL. 


(From the Department of Bacteriology and Parisotology and the Department of Obstetrics and 
Gynecology, The University of Chicago and The Chicago Lying-in Hospital) 


NFECTIONS of tie uterus, adnexal tissues and, at times, the blood continue 
to cause morbidity and mortality during the puerperium, despite present-day 
knowledge of prophylaxis and therapy. Clinical and bacteriologic investigations 
of these conditions and associated studies of the bacterial flora of the normal 
genital tract, to say the least, have been numerous and have resulted in the 
accumulation of an extensive literature. Unfortunately, the reported results 
are variable and difficult to correlate, undoubtedly owing in part to differences 
in material and in part to differences in cultural methods and criteria for 
identification of the isolated organisms. A great many studies have been con- 
cerned chiefly with individual species or groups of organisms, particularly the 
streptococci, and many bacteria have been considered as ‘‘saprophytes’’ and con- 
taminants. That mixed infection with synergistic organisms may be of great 
importance to the etiology of puerperal infection is suggested by the bacterio- 
logic studies of Meleney and his co-workers,’ Altemeier,2, Hemmens and Har- 
rison,® Kelly,‘ Smith,5 and others on mixed infections in other regions of the 
body. Furthermore, Steinhorn® has recently demonstrated the increased viru- 
lence for mice of mixtures of anaerobic streptococci and a strain of Staphylococ- 
cus albus both isolated from the uteri of febrile puerperae. These studies suggest 
that other bacterial synergisms may play an etiologic role and indicate the 
need for further study by present-day methods of the bacterial flora in health 
and disease. 


Early studies on the flora of various regions of the genital tract have been 
extensively reviewed by Kuster,” and it is not the intention of the present 
authors to repeat a survey of the literature. Nonetheless, it seems important to 
emphasize some of the early contributions. The studies of Déderlein,* Menge 
and Kréonig,® Hallé,° Bergholm,'! Natvig,!? Wegelius,’* and others established 
the presence of staphylococci, acidurie rods, diphtheroid rods, aerobic and an- 
aerobic streptococci, anaerobic sporulating and nonsporulating rods in cultures 
from the genital tract of both healthy and febrile patients. In fact, the isolation 
of many of these species from the normal cast doubt on their pathogenicity in 
febrile patients. It also led to formulation of the concept of endogenous infec- 
tion" ; a theory substantiated by the work of Schottmiiller,* who first clearly in- 
dicated the importance of anaerobic streptococci in postpartum and postabortal 
sepsis. 

More recenly, the reports of Schwartz and Dieckmann,’* Harris and Brown," 
Brown,'® Colebrook,’® Steinhorn,® Stone,?° and Douglas and Davis”! confirm the 

*This work was supported by the Chicago Lying-in Hospital Fiftieth Anniversary Fund 
for Puerperal Infection. 
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contention of Schottmiiller that these organisms are probably as important, if 
not more so, than are hemolytic streptococci in postpartum infection. Other 
organisms have, however, been reported frequently from cultures of both normal 
and febrile patients. For example, Hallé® described Bacillus funduliformis 
from the genital tract, and Harris and Brown” isolated a similar organism from 
the uteri of febrile patients. The latter authors'” ?* also reported a high in- 
cidence of aerobie and anaerobic diphtheroid rods and nonhemolytie streptococci 
in uterine cultures of febrile patients and vaginal cultures of normal puerperas. 
Douglas and Davis,” likewise, found nonhemolytic streptococci and diphtheroid 
rods in a high proportion of infected uteri. Schwartz and Dieckman** frequently 
isolated Bacterium melaninogenicum from febrile puerperae. Hemolytic strepto- 
cocci have, of course, long been incriminated in puerperal fever, and in addition 
have been cultured from afebrile patients.2* Staphylococci, particularly Staphy- 
lococcus albus, have been commonly found in the genital tract. 


A study of the bacteriology of the female genital tract of patients at the 
Chicago Lying-in Hospital has been undertaken by the authors. The present 
paper is a report of the bacteriologie findings in a series of cultures from the 
genital tract of 248 normal and pathologic obstetric and gynecologic patients. 
A total of 250 cultures were examined, since in one instance a repeat vaginal 
culture was made and a second patient was cultured both antepartum and post- 
partum. The pathologic conditions studied include vaginal trichomoniasis, 
vaginitis of other etiology, and puerperal infection. Vaginal cultures were ob- 
tained from normal patients at the time of a visit to a prenatal clinic. Intra- 
uterine cultures were taken from normal puerperas on the third to fifth post- 
partum day. The results of the investigation are tabulated to show total isola- 
tions of different organisms, the predominant bacteria, and the incidence of 
anaerobic organisms. 


Materials and Methods 


Clincal Data.—The patients studied in this series were all patients at the 
“Chicago Lying-in Hospital, and the diagnoses were made by members of the 
hospital staff. The diagnoses of trichomoniasis and moniliasis were made on 
patients having vaginitis when flagellates or fungi were demonstrated in the 
vaginal secretions. A diagnosis of nonspecific vaginitis was made in those 
instances in which neither organism was found. 


Intrauterine cultures were obtained on 30 patients having fever during the 
puerperium, all of whom had been delivered vaginally. Twenty-nine of 
these patients had a definitely febrile puerperium in that a temperature of 38° C. 
or higher was present on two successive days exclusive of the first during the 
puerperium. Of these 29 patients, 21 were diagnosed as having endometritis, 
and eight had a more severe puerperal infection. One patient included in this 
group did not sustain a febrile puerperium according to these criteria, but did 
have fever on one postpartum day. In addition, cultures were obtained from 
the uteri of seven patients having endometritis following abdominal delivery, 
and on seven patients following abortion. Of the latter group three had an 
afebrile course, two sustained a single febrile day, and two had a febrile puer- 
perium. One culture was obtained from a pelvic inflammatory mass at the 
time of operation. It is obvious from this brief description of the clinical data 
that these patients sustained mild infections, a fact which should be considered 
in any interpretation of the results of bacteriologic investigations. 
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Vaginal Cultures.—Cultures were obtained by means of a cotton swab from 
either the external cervical os or the vaginal vault. The swab was inserted 
through a sterile bivalve speculum, the material for culture being taken ahead of 
the speculum blades. Three swabs were usually taken in rapid succession from 
the same area, and the material was inoculated into culture media and smeared 
onto a microscopic slide either immediately at the clinic or within one hour at 
the laboratory. Although an effort was made to insert the speculum with a mini- 
mum of contamination from the vulva and the material for culture was taken 
ahead of the speculum, the vulva was not cleansed prior to taking the cultures. 
Cultures were taken before vaginal examination and before the institution of 
therapy in cases of vaginitis. 

Intrauterine Cultures.—Intrauterine cultures also were obtained by means 
of a sterile cotton swab. The vulva was cleansed with sterile water, and the 
cervix was exposed by means of a sterile bivalve speculum which was inserted 
with partially open blades. The cervix was wiped with sterile dry cotton 
pledgets, painted with a 1:1000 aqueous solution of merthiolate, after which it 
was again touched with a dry cotton pledget. The sterile swab was then inserted 
through the os until tissue resistance was encountered (usually a distance of 
about 6 em.), withdrawn, and used for inoculation of culture media. Through- 
out the operation care was used not to touch the speculum blades or tissues 
adjacent to the cervix. This culture method admittedly is subject to the criticism 
that contamination from organisms present in the vagina or on the vulva may 
have occurred. Adair, Dack, and Long,” using Bacterium prodigiosum as a test 
organism, demonstrated that all commonly used methods of obtaining cultures 
at times permitted introduction of organisms present at the introitus. It is felt, 
however, that the consistency of results, the assessment of significance in terms 
of relative frequency of isolation and the infrequent occurrence of Bact. coli 
(19 times in the entire series, once as the predominant organism) in large part 
nullify the importance of contamination to the results obtained. 

Culture Methods.—Material from the vagina was inoculated onto 10 per 
cent sheep’s blood agar plates, one of which was incubated aerobically and the 
other anaerobically at 37° C. Early in the study, eosin-methylene blue agar 
plates also were inoculated, but organisms of the gram-negative enteric group 
were encountered too infrequently to justify continuance of the procedure. 
Acidie media (Kulp’s tomato juice agar pH 6.0, and Jay’s broth or a yeast ex- 
tract, tomato juice acidic broth modified from the formula of Weiss and Rettger?® 
by Dr. E. S. Hemmens) were inoculated to facilitate detection of aciduric or- 
ganisms. These media were incubated anaerobically for initial isolation of 
organisms, but growth was obtained in subcultures incubated aerobically. In 
some instances cultures of gram-positive rods agreeing in colonial and cellular 
morphology with the lactobacilli were lost in transfer, and are included in the 
group on the basis of these characteristics plus the smear diagnosis of Déderlein’s 
rods. Rosenow’s dextrose brain medium was inoculated with material from a 
number of the vaginal cultures. In contrast to the advantage obtained by use 
of this medium for intrauterine cultures, overgrowth by less exacting members 
of the flora led to the isolation of fewer types of bacteria in the case of vaginal 
cultures. 

Material obtained from the uterus was cultured on aerobie and anaerobic 
blood agar plates and in freshly boiled dextrose-brain medium. Subcultures 
from the dextrose-brain medium were made onto aerobic and anaerobic blood 
agar plates after forty-eight hours’ incubation. A number of organisms which 
would otherwise have been overlooked were isolated by the latter method. Fur- 
thermore, a high percentage of the intrauterine cultures gave no growth: on the 
direct blood agar plates, whereas growth was obtained from all specimens by the 
use of dextrose-brain broth. 
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Cultures were incubated for a period of five days, and in some instances 
anaerobic plates were reincubated for an additional five or ten days to permit 
pigmentation of colonies of Bacterium melaninogenicum. 

Anaerobic cultures were grown according to the method of Dack?’ in a 
desiccator jaf containing a solution of pyrogallic acid and sodium carbonate. 
The air was exhausted from the jar and approximiately 25 per cent carbon 
dioxide gas was added manometrically. Bacteria isolated by this method were 
not considered to be strictly anaerobie unless a pure culture failed to grow 
aerobically during incubation for five to seven days. The length of incubation 
was found to be essential, since a number of organisms grew slowly, but nonethe- 
less satisfactorily, in early transplants incubated aerobically. Bacteria desig- 
nated as facultative either failed to grow in aerobic transfer when first isolated 
but did on subsequent tests, or were found to grow meagerly and unsatisfactorily 
in the presence of air. The ability of most anaerobic organisms to grow 
aerobically has been tested repeatedly over a period of months. The strictly 
anaerobic bacteria consistently have given negative results. 

A number of the bacteria isolated during this study have been subjected to 
a detailed bacteriologie investigation, the results of which will be reported sub- 
sequently. 

Results and Discussion 

The number of isolations of different bacteria is presented in tabular form 
in Table I. In 61 vaginal cultures of normal pregnant women the most fre- 
quent members of the flora were aciduric rods, diphtheroid rods, Staph. albus 
and fungi (including both monilial and yeastlike organisms). Nonhemolytic 
streptococci and anaerobic streptococci were also isolated frequently, whereas 
other organisms were encountered only occasionally or not at all. A tabulation 
of results according to the period of gestation revealed no significant differences 
between findings in patients cultured during the first and second half of preg- 
nancy. Four patients of this group suffered a febrile puerperium. Cultures 
were not obtained at that time, and the antenatal bacteriologic results would not 
permit prognosis of a febrile course. 

The organisms most frequently isolated in 73 cultures from patients having 
trichomoniasis were nonhemolytie streptococci, Staph. albus, anaerobic strep- 
tococci, and diphtheroid rods. The bacteriology of these differed distinctly from 
that of the normal pregnant patients in the increased frequency of aerobic and 
anaerobic streptococci, Bact. necrophorum, Bact. melaninogenicum, and Bac- 
teroides, and in the lower percentage of isolations of aciduric rods. Nine of the 
21 patients with vaginitis of other etiology had moniliasis. The other patients 
had vaginal discharge associated with a number of gynecologic conditions, such 
as endocervicitis and condylomata acuminata. Gonorrheal infections were not 
included in the study. The cultural findings in these patients differed only 
slighty from the normal. From Table II it may be seen that the observations 
of direct vaginal smears correlated in general with the cultural findings in these 
eases. Doderlein’s rods, however, were seen more frequently than acidurie rods 
could be identified in cultures. These organisms were not encountered in the 
intrauterine cultures. 

The isolations of bacteria from the normal postpartum uterine cavity and, 
with the exception of the culture from the pelvic inflammatory mass, from the 


238 HITE ET AL. Am. J. Obst. & Gynec. 
February, 1947 


TABLE II, VAGINAL SMEARS 


MIXED 
PREDOMINANT DODERLEIN ’S RODS OTHER 
DODERLEIN’S RODS AND OTHER BACTERIA BACTERIA 
SOURCE OF SPECIMEN NO. | % NO. | % NO. | % 
Normal prenatal 45 73.7 9 14.8 7 11.5 
Trichomoniasis 11 15.1 21 28.8 41 56.1 
Other vaginitis 11 52.4 3 14.3 7 33.3 


uterine cavity of febrile and postabortal puerperae were remarkably similar. 
Staphylococci and nonhemolytie streptococci were frequently isolated, as were 
anaerobic bacteria of several types. Particular attention is called to the fre- 
quency of anaerobic streptococci, micrococci (both gram-positive micrococci and 
gram-negative organisms) and organisms of the Bacterium necrophorum”® (Bact. 
funduliformis) group. The pathologie differed from the normal cultures in the 
increased incidence of Bact. melaninogenicum, other bacteroides, and Staph. 
aureus and the fewer isolations of Staph. albus. 

In addition to the organisms included in the table Proteus sp. was isolated 
three times from the vagina in trichomoniasis and once from the uterus of an 
afebrile patient; Ps. pyocyaneus was isolated once in trichomoniasis; aerobic 
neisseriae three times in trichominiasis and once each from the uterus of a nor- 
mal and febrile patient ; an organism of the B. subtilis group was isolated once in 
trichomoniasis and Sal. cholerae-suis, var. Kunzendorf was isolated once from 
the uterus of a febrile patient. The last patient presented a complicated clinical 
picture and is to be reported separately. 

From Table III it is evident that anaerobic bacteria were isolated in about 
eanal frequency from the vagina in trichomoniasis and the uteri of normal and 
febrile postpartum patients. They were found less often in cultures from the 
vaginas of other patients. Cultures from the pathologie uterine cavity did not 
differ significantly from the normal in the occurrence of anaerobic bacteria. 


TABLE III. SPECIMENS HAVING POSITIVE CULTURES FOR ANAEROBES 


NUMBER POSITIVE FOR ANAEROBES 
OBLIGATE AND 
TOTAL NO. FACULTATIVE OBLIGATE ONLY 

SOURCE OF SPECIMEN SPECIMENS NO. | % a + = | p* 
Vagina: 

Normal prenatal 61 11 18.0 10 16.4 

Trichomoniasis 73 50 68.5 43 58.9 <0.0001 

Other vaginitis 21 7 33.3 7 33.3 0.071 
Uterus: 

Normal 50 35 70.0 34 68.0 

Pathologic 45 34 73.9 33 71.7 0.58 


*See Table I for explanation of calculation of P. 


In Table IV the results are summarized according to the predominance of 
organisms on direct blood agar plates. Predominance could not be assessed in 
those instances in which growth did not occur on the direct plates or in which 
direct plates were not examined owing to reception of a few cultures in dextrose- 
brain medium, In all groups nonhemolytic streptococci were often predominant 
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and anaerobic streptococci sometimes were present in the largest numbers, as 
were hemolytic streptococci. Aciduric rods predominated in vaginal cultures of 
the normal prenatal and vaginitis groups. Other organisms seldom were the 
major members of the flora. Cultures from the pathologie uterine cavity did 
not differ significantly from the normal. 


TABLE IV. THE PREDOMINANCE OF BACTERIA ON DIRECT BLOOD AGAR PLATES 


SOURCE OF SPECIMEN 
VAGINA | POSTPARTUM UTERUS 
OTHER FEBRILE 
NORMAL TRICHOMONIASIS VAGINITIS | NORMAL | PATHOLOGIC 
ORGANISM NUMBER AND PER CENT OF CULTURES POSITIVE 
nNo.| % | No. | %| INo.|%| P |No.| %|NO.| P 
No growth 1 1.6 0 0 29 58.0] 13 28.9 
Not examinedt 0 0 0 0 5 it 
No organism pre- 2 19.7; 21 28.3 3 14.3 4 80} 7 15.5 
dominant 
Staphylococci 2 2.3 0 0.10 0 0.66 0 1 23-627 
Streptococci 
hemolytic 1 1.6 8 110 0.035 |} 1 4.7 0.23 2 40; 2 4.4 0.89 
nonhemolytic 9 14.8] 28 38.4 0.0025) 4 19.0 0.53 8 16.0} 10 22.2 0.43 
Acidurie rods 28 45.9 3 4.1 <0.0001| 9 42.7 0.91 0 0 
Fungi 0 1 14 °& 0.41 2 9.5 0.0045) 0 0 
Bact. coli 1 1.6 0 0.24 0 0.98 0 0 
Facultative strep- 2 3.8 6 82 0.24 0 0.66 1 30 2 44 0.47 
tococci 
Strict Anaerobes 
Streptococci 4 6.6 6 82 0.74 2 9.5 0.49 1 2.0 2 44 0.47 
Staphylococci 1 1.6 0 0.24 0 0.98 1 2.0 1 2.2 0.91 
B. necrophorum 0 0 0 3 60; 1 2.2 0.38 
Fusiforms 0 0 0 0 1 22 0.27 
Diplococci 0 0 0 1 2.0! 0O 0.37 


*See Table I for explanation of calculation of P. 
fCultures received in Rosenow’s medium. 


As indicated in the introduction, a diverse group of aerobic and anaerobic 
bacteria have been isolated from the female genital tract. Comprehensive studies 
comparing isolations from the deep portions of the tract in normal and patho- 
logic patients, however, are few in number, particularly in the recent literature. 
The present study indicates that the variety of bacteria and the type of bacterial 
flora are not significantly different in cultures taken from the postpartum intra- 
uterine cavity of normal and endometritis patients and from the vagina in 
trichomoniasis. Admittedly, the patients studied in this series suffered mild, 
and for the most part, localized infections, and no conclusions regarding more 
severe puerperal infections can be drawn from the data presented. The mecha- 
nisms of development of clinical intrauterine infection -are obscure. The 
diversity of the bacteria which may be present in such infections should, how- 
ever, be taken into consideration in any evaluation of therapeutic measures, as 
should the probability of synergistic infection. Furthermore, attention is called 
to the implication of the postpartum uterus and the vagina as portals of entry 
for organisms, such as the nonhemolytie streptococci, to more remote regions of 
the body. 
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Summary 


The results of a bacteriologic investigation of 250 cultures from the vagina 
and uterus of 248 patients are reported, and the significance of the findings is 
discussed. The study included vaginal cultures from normal prenatal patients, 
eases of trichomoniasis, moniliasis, and nonspecific vaginal infections, intra- 
uterine cultures from normal and febrile postpartum patients, and from a few 
postabortal puerperae. 

The results are tabulated to show percentages of isolations, the isolation of 
anaerobic bacteria, and the predominant micro-organisms. 

In general, the bacterial flora of the vagina of normal prenatal patients was 
similar to that of patients with mycotic and nonspecific vaginitis. A variety of 
bacteria was isolated from the postpartum uterine cavity of normal and endo- 
metritis patients and from the vagina of trichomoniasis patients. The bacterial 
flora in the latter groups was similar. 

The significance of these findings to the problem of puerperal infection is 
discussed. 

References 


1. a. Meleney, F. L.: Surg., Gynec. & Obst. 56: 847, 1933. 
b. Meleney, F. L., Olpp, J., Harvey, H. D., and Zaytseff Jern, H.: Arch. Surg. 25: 709, 
1932. 
ce. Meleney, F. L.: Ann. Surg. 94: 961, 1931. 
. Altemeier, W. A.: Surgery 11: 374, 1942. 
Hemmens, E. S., and Harrison, R. W.: J. Infect. Dis. 70: 131, 1942. 
. Kelly, F. C.: J. Infect. Dis. 74: 93, 1944. 
. Smith, D. T.: J. Infect. Dis. 46: 303, 1930. 
. Steinhorn, 8S. R.: Am. J. Ospst. & Gynec. 50: 63, 1945. 
. Kuster, E.: Hdbk. Kolle, Kraus, u. Uhlenhuth, III, 6: 372, 1929. 
. Déderlein, A.: Zentralbl. f. Gynak. 18: 10, 1894. 
. Menge, C., and Kronig, B.: Monatschr. f. Geburtsh. 9: 703, 1899. 
. Hallé, J.: Recherches sur la Bacteriologie du Canal Genitale de la Femme, Thesis, Paris, 
1898, 
. Bergholm, H.: Arch. f. Gynik. 66: 497, 1902. 
. Natvig, H.: Arch. f. Gynak. 76: 701, 1905. 
. Wegelius, W.: Arch. f. Gynak. 88: 249, 1909. 
. Schafer, P.: Arch. f. Gynaik. 106: 407, 1917. 
. Schottmiiller, H.: Munsch. Med. Wehnschr. 75: 1580 and 1634, 1928. 
. a. Schwartz, O. H., and Dieckmann, W. J.: South. M. J. 19: 470, 1926. 
b. Schwartz, O. H., and Dieckmann, W. J.: AM. J. Opst. & GyNEc. 13: 467, 1927. 
. Harris, J. W., and Brown, J. H.: Bull. Johns Hopkins Hosp. 44: 1, 1929. 
. a. Brown, T. K.: Am. J. Osst. & Gynec. 20: 300, 1930. 
b. Brown, T. K.: Am. J. Surg. 48: 164, 1940. 
. Colebrook, L.: British M. J. 2: 134, 1930. 
. Stone, M. L.: J. Bacteriology 39: 559, 1940. 
. Douglas, R. G., and Davis, I. F.: Am. J. Opst. & GyNEC. 51: 352, 1946. 
. Harris, J. W., and Brown, J. H.: Bull. Johns Hopkins Hosp. 40: 203, 1927. 
. Harris, J. W., and Brown, J. H.: Bull. Johns Hopkins Hosp. 43: 190, 1928. 
. Lancefield, R. C., and Hare, L.: J. Exper. Med. 61: 335, 1935. 
. Adair, F. L., Dack, G. M., and Long, E. M. S.: Am. J. Osst. & Gynec. 25: 551, 1933. 
. Weiss, J. E., and Rettger, L. F.: J. Bacteriology 28: 501, 1934. 
. Dack, G. M., Heinz, T. E., and Dragstedt, L. R.: Arch. Surg. 31: 225, 1935. 
. Dack, G. M.: Bact. Reviews 4: 227, 1940. 


os] co De 


CONS Co DD 


THE TREATMENT OF MYCOTIC VULVOVAGINITIS WITH 
PROPIONATE VAGINAL JELLY* 


Rosert L, Auter, M.D., CLaupius P. JONES, AND 
Bayarp Carter, M.D., DurHam, N. C. 


(From the Department of Obstetrics and Gynecology, Duke University School of Medicine and 
Duke Hospital) 


YCOTIC vulvovaginitis remains one of the difficult specific vulvovaginal 
infections to control or eradicate, despite the number of reported methods 
of treatment. The majority of the treatments is time-consuming for the 
physician or seriously objected to by the patient. The most commonly employed 
method of treatment is the use of 1 per cent aqueous gentian violet applied to the 
cervix, vagina, and vulva two or three times weekly. When used in this manner, 
gentian violet cannot be applied adequately by the patient, and chemical reac- 
tions are common. 

The use of the propionates was suggested by Keeney and his co-workers? in 
1944 in an article on the fungistatic and nontoxic properties of the propionates. 
One of us (R. L. A.) prepared a jelly-like mixture of 20 per cent, equal parts, 
of calcium and sodium propionate in a tragacanth base, and buffered at a pH of 
6.5. This was the pH at which the fungicidal action was most active in vitro for 
Candida (Monilia) albicans. The results were most encouraging. We continued 
searching for the most satisfactory vehicle, and have worked out the formula 
of a jellyt which fulfills most of the necessary requirements. Work is still in 
progress to improve the jelly and the methods of treatment. 


Material 


For the past two years we have treated all patients with mycotic vulvo- 
vaginitis with some form of vaginal jelly. From this group 54 patients were 
eligible for this report after adequate observation. All of the patients selected 
had positive cultures for some species of Candida. Carter and Jones,” in 1937, 
obtained positive cultures for yeastlike fungi from 32 per cent of 114 pregnant 
patients, and from 14 per cent of 100 apparently normal gynecologic patients. 
However, as Carter, Jones, Ross, and Thomas*® pointed out in 1939, it is only 
the yeastlike fungi belonging to the genus Candida which produce symptoms. 
Although yeastlike fungi belonging to the genera Saccharomyces and Crypto- 
coccus were frequently found, no symptoms were present in patients who 
harbored these fungi. 

No patients were included in the present study who had mixed infection 
or who had other vulvar conditions which might conceivably produce symptoms. 


*Part of the expense incurred in this study was defrayed by a grant from the Research 
Council of Duke University. 
tPropion gel, prepared by the Mycoloid Laboratories, Inc., Little Falls, N. J. 


Formula—Calcium propionate 9.5% 
; Sodium propionate 9.5% 
Propionic acid 1.0% 

Glycerine 10.0% 

Bentonite 32.0% 

Water 38.0% 
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All of the patients sought medical aid voluntarily, and complained of pruritus 
vulvae as the primary symptom. The presence or absence of pruritus was used 
as an indication of the efficacy of the therapy so far as symptoms were concerned. 
Forty-nine of the patients were white, and five were Negro. Twenty-four of the 
patients were pregnant. The duration of symptoms varied from forty-eight 
hours to five years. Thirty-four of the patients had been symptomatic for one 
month or longer. Eighteen had received previous therapy which included 
roentgen ray, infra red light, stilbestrol, bismuth and gentian violet, vaccine, 
mercurochrome, and a variety of chemicals in the form of ointments and douches. 
Two of the eighteen patients had acute edema of the vulva, and one patient had 
cutaneous involvement of the skin surrounding the vulva. 


Symptoms and Physical Findings 


The primary complaint of all of the patients was itching of the vulva 
which varied from minimal to intense. They complained secondarily of irrita- 
tion and rawness of the vulva with burning on urination. The complaint of 
discharge was common only in the patients with severe infections. The most 
frequent physical findings were a cheesy, white, flaky vaginal discharge, and 
hyperemia of the vaginal mucosa and vulvar areas. In a few patients the 
hyperemia was accompanied by actual edema. In some of the patients who com- 
plained of pruritus the physical findings were within normal limits, and the 
diagnosis of mycotic vulvovaginitis could be made only by culture. 


Fungi Isolated 


All of the fungi isolated were classified according to methods previously 
described by Jones and Martin,‘ in 1938, and Martin, Jones, Yao, and Lee,’ 
in 1937. Fifty-three of the strains were identified as Candida (Monilia) albicans 
and one strain as Candida (Monilia) stellatoidae. 


Methods Used 


Complete vaginal and vulvar cultures were first obtained to establish the 
diagnosis. Once the diagnosis was established the patients were treated with 
the jelly supplied in tubes with an applicator which delivered from eight to 
10 ¢.c. Each patient was instructed to use one applicator full of jelly on arising 
in the morning and one applicator of jelly on retiring at night. The patients 
were told to insert the applicator full length in the vagina to deposit the jelly 
in the upper vagina. They also were asked to apply a small amount of the 
jelly to the external genitals with their fingers. 

Early in the study follow-up cultures were taken daily. It was soon 
determined that cultures taken within a few days after therapy was started were 
positive, and that the amount of jelly in the vagina at the time of culture would 
not seriously influence the cultural results. As a rule, if negative cultures were 
to be obtained they were not obtained for five to seven days after the therapy 
was started. After this observation was confirmed, it was decided to treat each 
patient for a period averaging from two to three weeks. After completion of 
therapy the patients waited two days, used no douches or medication, and then 
returned for follow-up cultures. For evaluation of the therapy all patients who 
at this time had negative cultures, who were asymptomatic, and who had negative 
physical findings were regarded as cured. Positive cultures obtained weeks or 
months later were classed as recurrences. 

Early in the study the patients were instructed to take a plain water douche 
before using the jelly. As douches seemed to interfere with the jelly staying in 
contact with the vaginal mucosa, the patients were restricted to the use of a 
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single douche at the beginning of the treatment. The treatment was purposely 
simplified to make it practical for the physician and the patient. Undoubtedly, 
were a more vigorous treatment regime followed, results would improve accord- 
ingly. 

Cooperation of Patients 


Obviously, in any treatment of this type the degree of cooperation of the 
patients is extremely difficult of evaluation. That was certainly true in these 
patients. It soon became clear to us that the patients found certain distasteful 
aspects to all vaginal therapy, and that some patients used the jelly only to the 
extent of relieving symptoms. Since we believe that the same problem will be 
encountered when testing any vaginal preparation, we are including these 
patients without further comment or explanation. 


Toxicity of the Jelly 


No reactions of any type have been noted. A few patients with a number 
of recurrences have used the jelly sporadically over a period of eight to ten 
months without irritation of any kind. Many of the patients complained of a 
burning sensation immediately after the first two or three applications of the 
jelly. In all patients this stopped as the jelly was continued. It was found 
that the burning was dependent upon the amount of irritation and excoriation 
present and that the patient did not object if informed before the treatment was 
started that burning might occur. Some of the patients complained that the 
jelly was ‘‘messy.’’ These were usually patients with mild symptoms. Re- 
ducing the amount of jelly to permit less to work its way to the vulva helped 
correct this complaint. We felt however, that jelly on the vulvar tissues was 
an essential part of the treatment. 


TABLE I 
| | | | NOT KNOWN BUT 
24 HR. 36 HR. 48 HR. 76 HR. WITHIN 76 HR. 
Relief of pruritus vulvae 
obtained in approximately 16 5 18 6 9 
Results 


All of the patients received relief from pruritus within seventy-six hours. 
The average time of symptomatic relief is given in Table I. The results of 
follow-up cultures on both the gynecologic and obstetric patients are shown in 
Table II. Of 30 nonpregnant patients, 24 showed negative cultures after one 
series of treatments. Four of the six failures were classed as failures either 
because the patients did not return for culture or the observer failed to obtain 
a culture. Two of the six failures had positive cultures even though they were 
entirely asymptomatic. These two patients were willing to use the jelly only 
long enough to obtain relief from the itching. Five of the 25 patients classed as 
cures had a recurrence of symptoms within two to six months. 

As shown in Table II, all of the pregnant patients obtained symptomatic 
relief as readily as the nonpregnant patients, but the percentage of negative 
cultures obtained was considerably lower than in the gynecologic patients. 


TABLE IT 
CULTURE CURES | CULTURE FAILURES | RECURRENCES 
Gynecologic patients 24 6 5 


Obstetric patients 8 16 ‘i 1 


. J. Obst. & 
244 ALTER ET AL, Am. J o ut. & Gee, 


Comment 


In our experience, the propionates in a vaginal jelly offer definite advantages 
over other forms of treatments available. The jelly has the added advantage 
of causing no chemical irritation or sensitivity reactions so frequently seen in the 
use or misuse of other agents. Furthermore, the jelly can be used without the 
necessity of frequent office visits, and it does not stain the patients’ clothing. 

It is obvious that the perfect treatment for mycotic vulvovaginitis has not 
been found. This is evidenced by the low percentage of ‘‘culture’’ cures in the 
obstetric patients whose lower genital tracts provide such satisfactory environ- 
ments for the fungus growth. Even though cultural cures cannot be effected 
routinely in these obstetric patients, symptomatic relief can be secured without 
fear of ill effects. 

Conclusions 


1. A new treatment for mycotic vulvovaginitis is suggested. 

2. Fifty-four patients with mycotic vulvovaginitis were treated with a 
vaginal jelly containing calcium and sodium propionate as the active ingredients. 

3. All of the patients received relief from pruritus vulvae within seventy- 


six hours. 
4. Eighty per cent of the nonpregnant patients and 39 per cent of the 
pregnant patients were cured of the infection, as proved by culture, by one series 


of treatments. 
5. The jelly is entirely innocuous, convenient to use, and does not stain the 


clothing. 
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OVARIAN ADENOACANTHOMA ASSOCIATED WITH 
ENDOMETRIOSIS OF THE OVARY 


J. F. Kuzma, M.D., WIs. 
(From the Department of Pathology and Bacteriology, Marquette University School of 


Medicine ; Clinical Laboratory, St. Catherine’s Hospital, Kenosha, Wisconsin ; 
and Department of Pathology, Milwaukee Hospital) 


HE tumor called adenoacanthoma or adenocancroid is of rare occurrence. 

It was in 1907 that Herxheimer'’ first reported on the occurrence of this 
type of tumor. The name is derived from the designation of the tumor’s 
histologic composition which is a mixture of glandular elements and squamous 
epithelium. The relationship of these two elements is so intimate that por- 
tions of glands as well as interglandular substance may be formed by squamous 
epithelium. The occurrence of the adenoacanthoma is most often seen in the 
uterus wherein the incidence is approximately 3 per cent. However, other 
cases have been reported as arising principally from the gastrointestinal tract. 

The occurrence of adenoacanthoma in the ovary has been extremely rare. 
The first two cases recorded are mentioned by Meigs? as being metastatic 
tumors of the ovary from a primary adenoacanthoma of the corpus uteri. 
Dockerty® has also seen such a case. In 1944 Simpson and Branch‘ reported 
a possible case of adenoacanthoma of the ovary which, however, was diagnosed 
as a Brenner tumor by several outstanding gynecologic pathologists. The first 
two primary cases, according to a survey of the literature available to the 
author, were reported by G. F. Melody and his associates’ in 1945. They 
encountered adenoacanthoma development of the ovary in two patients, one 
a 69-year-old white woman, and the other a 61-year-old Negro woman. 

The two cases reported herein are those of women in the reproductive 
period of life who have had clinical symptoms and pathologic findings of en- 
dometriosis of the ovaries. The association of the endometriosis and the 
adenoacanthoma of the ovaries is so intimate as to suggest a definite causal 
relationship. 

Report of Cases 


Case 1.—Mrs. G. T.; service of Dr. A. Mayfield, St. Catherine’s Hospital, 
Kenosha, Wisconsin. The patient was a well-developed, well-nourished, 42- 
year-old white woman, gravida iii, para iii. She presented herself in April, 
1946, with the chief complaints of pelvic pain, tenderness, and the feeling of 
weight and fullness in the pelvis for twenty-two years, following the birth 
of her last child. This began as mild intermittent discomfort, which gradually 
increased over the period of years. In the past two years it had progressed 
to such an extent that it was disabling. In the past four years this was 
accompanied by moderate leucorrhea, but no intermenstrual bleeding. Men- 
strual history was normal with the exception of moderate dysmenorrhea. On 
physical examination, the essential findings were limited to the pelvis. The 
findings were those of a scarred cervix, normal sized and normal positioned 
uterus, and the finding of fullness and resistance in the right adnexal area. 
The left adnexal area was negative. A laparotomy was performed with a 
subtotal hysterectomy, bilateral salpingo-oophorectomy, and appendectomy. 
Surgeon’s note: ‘‘At the time of operation uterus normal size .. . right ovary 
three times normal size having a cyst filled with brownish fluid . . . right 
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ovary and tube adherent to the broad ligament and peritoneum .. . left ovary 
also adherent but small and superficially ecystic.’’ 

Pathologic Findings.— 

Gross: The specimen submitted was that of the supracervical portion of 
the uterus with both tubes and ovaries attached, and an accompanying ap- 
pendix. The uterus measured 8 em. by 6 em. by 6 em., and was of uniform 
consistency and symmetrical in shape. The myometrium was without distinct 
gross change. The endometrium was uniform, 8 mm. in thickness, very soft, 
pale, moist, and glistening. The attached tubes and ovaries were covered by 
multiple fibrous adhesions. The right ovary measured 5 em. in length. It had 
a granular searred external surface showing adhesion tags. On section, glis- 
tening white finely granular lobulated nodular tissue was found. This formed 
a sharply cireumscribed nodule measuring 2.5 em. in diameter. The tissue 
itself on manipulation had many fine granular elevations and distinct fissures. 


Fig. 1.—(x300.) Case 1: Photomicrograph of ovary with endometriosis. Well-de- 
veloped endometrial glands accompanied by abundant endometrial stroma form the major 
portion of the photograph. 


One part of the nodule contained yellowish granular material. The left ovary 
was 4 em. in length. It had a central hemorrhagic cyst measuring 1.5 em. in 
diameter. The cyst was outlined by brownish granular material firmly at- 
tached to a granular internal surface. The tube was deeply congested, but 
soft and pliable. The accompanying appendix was 7 em. in length, and had 
no surface changes. 

Microscopic: The endometrium showed an edematous swelling with pale 
staining spongy type of stromal tissue. The glands were long, moderately 
tortuous, and showed subnuclear vacuolization. The glands were quite uni- 
form in cellular outline. Minute foci of lymphocytic cells were present. 

The myometrium was without particular change. 

The left ovary presented a rather prominent brownish granular pigmenta- 
tion in which much of the pigment was contained in macrophages. The cystic 
area was outlined by columnar epithelium and columnar glands which gen- 
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Fig. 2.—(x40.) Case 1: Photomicrograph of adenoacanthoma of the ovary showing 
well-developed columnar glands which are accompanied by large nests of squamous epitheli- 
um. The masses of squamous epithelium form portions of the gland outlines. 


Fig. 8.—(X300.) Case 1: Photomicrograph of a mass of squamous cell metaplasia 
occurring in the adenoacanthoma. In the lower portion of the photograph are parts of colum- 
nar glands. The remainder is a mass of squamous epithelium showing numerous discs of 
keratin material. 
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erally had basilar nuclei, but in many areas the nuclei were pseudostratified. 
The free portions of the cells had prominent cytoplasm. This epithelium was 
accompanied by a pale staining spongy round cell and stellate cell endometrial 
stromal tissue. Free red blood cells were found in the stromal tissue and in 
many of the small accessory glands. 

The right ovary also had evidence of some granular brownish pigment 
present in macrophages. The main portion, however, showed a glandular for- 
mation. This was characterized by large irregular tortuous columnar glands 
which had basilar nuclei and a light pink staining, at times vesicular, cytoplasm. 
Portions of the glands in some instances were outlined by a. squamous type 
of epithelium. In such instances the squamous epithelium continued between 
the glands, forming small nests and whorl-like structures. Some of the cell 
nests were rather large, and the centrally located nuclei were swollen, eosino- 
philic in staining property, and in some cases represented by a light reddish 
staining hyaline appearing disc. Mitoses were very scant. The squamous 
epithelium was followed as a process of metaplasia which was rather distinctly 
exemplified in many areas. 

Diagnosis—Glandular hyperplasia of the endometrium; chronic appendi- 
citis; ovarian endometriosis ; adenoacanthoma of the right ovary. 


Case 2.—Miss M. W.,; service of Dr. F. Hofmeister, Milwaukee Hospital, 
Milwaukee, Wisconsin. The patient was a 36-year-old, unmarried, well- 
developed, well-nourished, white woman who entered the hospital in May, 
1946, with the chief complaints of abdominal tenderness, backaches, menor- 
rhagia, constipation, dysmenorrhea, and leucorrhea. These symptoms had an 
insidious onset in the latter part of 1945. The pain experienced was described 
as being located in the right lower quadrant and in the umbilical region. In 
the past three to four months the previously normal menstrual periods had 
become longer and more profuse. There was no relevant past history. Phys- 
ical findings were limited to the pelvic examination. This was attended by 
pain and the finding of bilateral cystic ovaries with some fixation of the left 
adnexa. The uterus was normal in size. The patient was operated upon, with 
a preoperative diagnosis of ‘‘cystic left ovary the size of a grapefruit, possible 
endometriosis, and possible cyst of the right ovary.’’ Pathologic findings at 
the time of laparotomy were those of ‘‘extensive endometriosis of the left 
ovary, cul-de-sac, and rectosigmoid, with obliteration of the cul-de-sac; multi- 
locular cyst of the left ovary the size of a large grapefruit; and fibroid of the 
uterus.’’ Bilateral salpingo-oophorectomy, total hysterectomy, and appendec- 
tomy were done. 


Pathologic Findings.— 

Gross: No tissue of cul-de-sac was received. The uterus measured 12 cm. 
by 9 em. by 6 em. It contained a 5 em. sharply circumscribed white nodule 
composed of whorls. The endometrium was thickened and polypoid in char- 
acter. It, however, was soft and glistening. The right ovary contained a 
hemorrhagic corpus luteum eyst and a follicular cyst. The ovarian substance 
was soft and edematous, but the cortex was thick and covered by adhesions. 
The left ovary measured 9 em. in diameter. It was a glistening cyst that had 
one furrowed surface wherein there was fine granularity and attached hem- 
orrhagie fatty tissue in the nature of adhesions. On opening the cyst, the 
wall varied in thickness ranging from 3 to 10 mm. It contained a brownish 
cloudy fluid. Most of the cyst wall was covered on the internal surface by 
pasty brownish granular material; however, in one area, which corresponded 
to the surface depression, there was a papillary very soft pink growth meas- 
uring 3 em. in width and 1.5 em. in thickness, On section through this area 
the granular papillary material extended through the thickness of the cyst 
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wall and was the cause of the surface adhesions. Other portions of the 
eyst wall contained flattened cysts ranging from 3 to 8 mm. and filled with 
a thick pasty chocolate material. The tubes were soft, congested, and uniform. 
There were a few fragments of endometrial tissue also submitted. 

Microscopic: Left ovary—The cyst wall was dense fibrous tissue substance 
which had an internal lining of many pigment laden macrophages. The papil- 
lary formation visible grossly was seen to be a glandular papillary formation. 
This was composed of tall columnar irregular sized glands which had produced 
a very light pink staining secretion. The nuclei were vesicular and generally 
basilar in position; however, many of the glands had nuclei at various levels. 


Fig. 4.—(x<300.) Case 2: Photomicrograph of endometrium showing well-developed 
endometrial glands with intraluminal proliferations that have foci of squamous epithelium. 
= nee are well defined, and there is no disorganization of the glandular pattern of the 
endometrium. 


The free portion of the cytoplasm was rather distinct and marked by small 
tufts and globules of secretion. Some of the glands were only partially out- 
lined by columnar epithelium, the remainder of the wall being formed by an 
altered epithelium having the morphologic appearance of squamous cells. This 
partially outlined many of the glands and formed small whorls and sheaths 
between the glands. These cells demonstrated reddish granular keratin for- 
mation. This was generally found in the center of the cell nests, and ranged 
from very fine pink staining granularity to very distinct reddish granular 
dises. Some of the granular dises were punctuated by minute bluish-black 
granules. These epithelial elements were seen extending onto the external 
surface of the cyst. Mitoses were present. The cyst lining distant from the 
papillary formation presented a single layer of tall columnar cells resting on 
a layer of pigmented macrophages. Areas of this columnar epithelium showed 
complete metaplasia into squamous epithelium. This was distinct from the 
papillary glandular architecture of the adenoacanthoma. The smaller cyst 
structures within the wall of the large cyst showed blood pigment collections 
outlined by a layer of pigment laden macrophages. 
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The right ovary presented surface adhesions in which there were many 
dilated vascular channels. A few histiocytes and lymphocytes could be seen 
in the adhesions. These adhesions had formed irregular cleftlike spaces which 
were outlined by the mesothelial cells of the ovarian surface. This ovary had 
foci of pigment laden macrophages surrounded by dense hyaline tissue. 


The tube section showed moderate thickening of the folds of the endo- 
salpinx. The wall was moderately hyperemic and showed minute collections 
of lymphocytes. The surface of the tube presented a glandular structure out- 
lined by columnar epithelium and some swollen elongated cells about the 
periphery. The gland was accompanied by hemorrhage and some polymor- 
phonuclear cells. 


The endometrial particles removed by curettage showed general glandular 
hyperplasia. The stroma varied in consistency. In many places it was edema- 
tous and partially hemorrhagic. Some areas showed compact stroma con- 
taining minute lymphocytic foci. In two small particles of endometrium the 
glands were closely spaced. Here were evident minute foci of metaplasia in 
which there was squamous type of epithelium, somewhat like that seen in the 
ovary. However, these were microscopic foci in which only a few cells formed 
the metaplastic squamous cell aggregates that lay within the individual glands. 


Diagnosis.—Polypoid glandular hyperplasia of the endometrium showing 
a microscopic focus of adenoacanthoma; endometriosis of the tube; papillary 
cyst adenoacanthoma of the left ovary; fibroleiomyoma; old hemorrhagic cysts 
of the ovary, probably endometriosis. 


Discussion 


The development of adenoacanthoma in these two cases is associated with 
ovarian endometriosis. In Case 1 this is unquestionable from the standpoint 
of gross and histologic findings. In Case 2 the findings at surgery were ex- 
cellent, but the histology is not nearly as convincing; however, the ovarian 
changes in reference to the old brownish pigmentation and the small chocolate 
cyst areas can readily be interpreted as inactive endometriosis. The inter- 
pretation of adenoacanthoma development in endometriosis, at least in Case 1, 
is concurred by Hertig.* Dockerty* states that he has encountered such cases 
but has not been able to prove definitely the relationship of adenoacanthoma 
development in ovarian endometriosis; however, in one of his cases he men- 
tions previous surgery, hysterectomy, for endometriosis. Likewise, it may be 
reasonable to interpret other ovarian neoplasms as arising from unrecognized 
endometriosis ; since histologically the pattern is often so typical of endometrium. 


In Case 2 the finding of a microscopic focus of adenoacanthoma in the 
corpus in all probability represents a separate tumor development in a very 
early stage, or it may even be interpreted as a metastasis from the larger and 
more definite adenoacanthoma of the ovary. However, the metaplasia in the 
endometrium is so well defined and limited to normally existent endometrial 
glands that metastasis is probably not the explanation. That such a case 
should have endometrial changes similar to the ovarian changes is not unusual 
if one considers the presence of endometrium in both areas (corpus uteri and 
endometriosis of the ovary). Certainly ovarian endometriosis participates in 
the function of menstruation. Whatever the influence, it may well be active 
in all places wherein endometrium is found. 


The development of adenoacanthoma in the ovary as a process of metas- 
tasis, however, is cited by Meigs? and Dockerty.* The two cases reported by 
Melody® are neither metastasis from the uterus nor associated with endome- 
triosis. Ewing’ discusses the mechanism (metaplasia, cell rests, independent 
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multiple foci) that may be active in the development of an adenoacanthoma. 
In the two cases herein reported, the squamous cell formation is considered 
a process of metaplasia. 


Conclusions 


1. Two eases of rare adenoacanthoma of the ovary are recorded. 

2. Development of the adenoacanthoma is associated with ovarian endo- 
metriosis in both cases. 

3. The development of squamous cells in these cases is a process of 


metaplasia. 
4. It is suggested that ovarian endometriosis may become a malignant 


neoplasm. 
References 


. Herxheimer, G.: Beitr. z Path. Anat. uz Allg. Path. 41: 348-412, 1907. 

Meigs, J. V.: Tumors of the Female Pelvic Organs, New York, 1934, Macmillan Company. 

. Dockerty, Malcolm: Personal communication. 

. Simpson, J. C., and Branch, Arnold: A Rare Ovarian Tumor, Canad. M. A. J. 50: 437- 
439, 1944. 

Melody, G. F., Faulkner, R. L., and Stone, S. J.: Am. J. Osst. & Gynec, 49: 691-695, 1945. 

. Hertig, Arthur T.: Personal communication. 

. Ewing, James: Neoplastic Diseases, ed. 4, Philadelphia and London, 1940, W. B. Saunders 

Company, pp. 605-606. 


DO 


RECOGNITION OF MIDPELVIC CONTRACTION 


C. Ever, M.D., Tusa, OKLA., AND WILLIAM F. MENGERT, M.D., 
DALLAS, TEXAS 
(From the Department of Obstetrics and Gynecology Southwestern Medical College) 


LTHOUGH pelvic contraction was recognized at least as early as the six- 
teenth century, it was not until 1861 that Litzmann® set forth practical 
criteria for evaluating the inlet. Outlet contraction, mentioned occasionally 
through the years, received serious attention only after Williams’ exposition,” 
almost fifty vears later. There has been a similar delay in the general acceptance 
of the concept of midpelvic contraction. Although occasional reference has been 
made to the obstetric significance of the pelvic midplane for at least fifteen years, 
the subject continues to receive scant attention, and the majority of recent 
writers ignore it. A single paragraph on the effect of ‘‘prominent ischial 
spines’’ appears in one of four standard obstetric texts. It is strange that mid- 
pelvic capacity should be ignored or its importance denied, since for years this 
level has been known as ‘‘the plane of least pelvic dimensions.’’ Published re- 
ports, on the contrary, indicate that interspinous measurements below the gen- 
erally accepted normal of 10.5 cm. are relatively common. By manual mensura- 
tion, Hanson® found 16.1 per cent of 1,120 obstetric patients with interspinous 
diameters 9.5 centimeters or less, using a specifically designed instrument. 
Others” * 72° have repeatedly called attention to the frequency of midpelvic 
contraction. 

Obviously, one would expect to find midpelvic contraction in association with 
contracted inlet and outlet. On the other hand, it can occur with normal inlet 
and outlet, according to the criteria of Litzmann and Williams. The difference 
between average pelvic measurements and those at the lower limits of normal 
demands emphasis at this point. With average manual measurements, it is 
doubtful that midpelvic dystocia will result. With manual measurements at 
the lower limits of normal, serious, and even insurmountable midplane dispro- 
portion is not only possible theoretically, but also actually does occur, as exempli- 


fied by the ensuing report: 


F. M., hospital number W-21701, a 33-year-old Negro primigravida, was 
first seen on January 22, 1945. The pelvic measurements, although small, were 
within normal limits. As obtained in the outclinic, they were: (inlet) inter- 
spinous 25.0 em., intercristal 26.5, external conjugate 19.0, diagonal conjugate 
11.75 (outlet) bisischial 8.5, posterior sagittal 8.0, and anteroposterior 11.5 
centimeters. On the basis of these measurements, delivery by the vaginal route 
was chosen. She was admitted in active labor on June 16, 1945, with the cervix 
almost half dilated and nearly effaced, the membranes ruptured, and the vertex 
engaged and presenting in left occipito transverse position. Cervical dilation 
progressed to 8 centimeters during the next two hours, but was not completed 
until fifteen hours later despite adequate uterine contractions. During this 
time, the fetal heart tones became inaudible. Moreover, there was practically 
no additional descent of the vertex, which was arrested two fingerbreadths be- 
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low the spines. Sudden depression of the blood pressure to 80/60 from pre- 
viously normal levels motivated decision to deliver after application of restora- 
tive measures. A very difficult and traumatizing extraction following crani- 
otomy was necessary to effect delivery, and resulted in a bladder perforation 
unrepaired at the time because of the patient’s precarious condition. The as- 
sembled fetal parts weighed 3,134 grams. The puerperal course was uneventful 
except for a vesicovaginal fistula 4 millimeters in diameter. After the event, 
roentgenographie mensuration revealed a severely contracted midpelvis, as de- 
picted in Figs. 1, 2, and 3. Had this knowledge been available before the onset 
of labor, it is probable the patient would have been delivered by the abdominal 
route, despite antepartum engagement of the head. 


INLET MID PELVIS 


SACRUM 


Normal | Patient 
Anteroposterior 11.5 9.5 Normal Patient 
Transverse 13.0 11.4 Anteroposterior 11.5 10.5 
Posterior Sagittal 4.0 3.5 Traneverse 10.5 
Posterior Sagittal 5.0 3.5 


Fig. 1.—Generally contracted inlet. The fetal head can enter only in the transverse 
diameter. The fine lines are drawn to the same scale as the pelvis and represent the head of 
an infant weighing between 3,000 and 3,500 grams. The child, minus most of the brain, actually 
weighed 3,134 grams. Despite apparent disproportion, the head molded sufficiently to traverse 
the inlet. Gradations on the base lines, in this and following figures, represent centimeters. 


Fig. 2.—The midpelvic plane of the patient of Fig. 1. It is obvious the head cannot pass 
the midpelvic plane either obliquely or directly transverse. 


The Midpelvic Plane 


For obstetric purposes the plane of the midpelvis extends from the inferior 
margin of the symphysis pubis, passes through the ischial spines, and touches 
the sacrum in the neighborhood of the junction of the fourth and fifth vertebrae, 
according to individual sacral conformation (Fig. 4). This is at slight variance 
with the anatomic description which places the posterior limit at the tip of the 
sacrum, The interspinous line divides the midplane into a fore and hind por- 
tion (Fig. 5). The former is bounded anteriorly by the lower border of the 
symphysis pubis and laterally by the ischiopubie rami. The hind portion is 
bounded posteriorly by the sacrum, as noted above, and laterally by the sacro- 
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spinous ligament, forming the lower limits of the sacrosciatic notch. Average 
midpelviec measurements may be accepted as follows: transverse (interspinous) 
10.5 em., anteroposterior (from the lower border of the symphysis to the 
fourth to the fifth sacral interspace) 11.5 cm., and posterior sagittal (from the 
midpoint of the interspinous line to the same point on the sacrum) 5.0 centi- 
meters. There is no satisfactory method of manual mensuration of midplane 
diameters. Hanson,‘ in 1930, devised an internal pelvimeter for measuring the 
interspinous diameter, but the instrument has not received wide recognition. 
The anteroposterior diameter can be measured in a fashion similar to that em- 
ployed for the diagonal conjugate of the inlet, namely, by vaginal examination, 
but the posterior sagittal of the midplane can be measured only by radiographie 


means. 


OUTLET 


SAC|RUM 


Normal | Patient 


Transverse 10.0 8.6 
Posterior Sagittal 8.5 8.5 


Fig. 3.—Outlet planes of the patient of Fig. 1. The outlet is adequate. 


The Contracted Midpelves 


Obviously, midpelvie contraction may be produced by reduction of either 
the transverse or anteroposterior dimensions, or of both. Transverse narrowing 
results from two factors: prominence of the ischial spines, and narrowing of 
the space between the lateral pelvic walls. These factors may augment or 
nullify each other. Thus, there are four possibilities: widely separated or 
closely approximated walls, each with either insignificant or prominent spines. 
Nevertheless, for practical purposes, the critical measurement is the inter- 
spinous, since this is always the shortest transverse diameter. Anteroposterior 
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PELVIC PLANES 


Fig. 4.—The principal pelvic planes. Reproduced from Mengert, W. F.: Postgraduate Obstet- 
rics’ by courtesy of Paul B. Hoeber, Inc. 


NORMAL MID PELVIS 


SACIRUM 
Anteroposterior 11.5 
Transverse 10.5 


Posterior Sagittal 5.0 


Fig. 5.—The normal midpelvic plane. The interischial line divides the midplane into a fore 
and hind portion. 
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contraction involves separate consideration of the fore and hind midpelvis. With 
sufficient decrease in the interspinous diameter it is apparent that the bulk of 
the fetal head must pass either anterior or posterior to the spines. Occasionally 
the forepelvis may be so rounded and deep as to permit descent or rotation 
anterior to the spines. This, however, is rare since transverse midpelvic con- 
traction is frequently associated with a narrow, angulated and obstetrically use- 
less forepelvis. Caldwell, Moloy, and D’Esopo? emphasize that the fetal head 
usually traverses the hindpelvis. It is precisely for this reason that the posterior 
sagittal measurement is important, and in this respect, the midpelvis is analogous 
to the outlet. Evaluation of midpelvic capacity, therefore, depends primarily 
upon consideration of the interspinous and the posterior sagittal dimensions as 
emphasized by Guerriero and his associates.® 


Recognition of Midpelvic Contraction 


As noted above, there is no satisfactory manual method for evaluation of 
the midpelvis. With careful palpation, it may be ascertained that the spines 
are prominent, the side walls converge, or the sacrosciatic notch is narrow. 
These findings may occur with adequate midpelvic dimensions and may, there- 
fore, lead to erroneous impressions. On the other hand, dangerous reduction of 
midpelvic capacity may pass unrecognized by palpation. 

Adequate recognition of midpelvie contraction demands roentgenologic men- 
suration. In a certain sense, this is unfortunate because of indifference or an- 
tagonism to roentgenographic pelvimetry in certain quarters. There are two 
chief reasons for failure of widespread acceptance: (1) technical difficulties of 
many of the methods currently employed preclude general use; and (2) roent- 
genologists have often invaded the domain of obstetrics and ventured wholly 
unjustifiable opinions concerning the prognosis of labor, ignoring such variable 
factors as size and malleability of the fetal head, and the force of uterine con- 
traction. Both of these objections are minimized by the method of pelvimetry 
described by Snow and Lewis® in 1940. Exposure of the films, a flat antero- 
posterior and a lateral view, is simple and requires no special equipment. 
Measurements corrected for distortion can be obtained in a few minutes with a 
specially devised slide rule. This method combines simplicity, speed, and 
accuracy, and is available for use by any practitioner willing to spend the few 
hours necessary to master the technique, and places interpretation of the films 
in the hands of the obstetrician, where it belongs. Paraphrasing Baptisti,? 
‘‘the obstetrician can master the technique of roentgenologic pelvimetry in a 
comparatively short time, but the roentgenologist cannot become an obstetrician 


in that same short time.’’ 


Indications for Roentgenographic Pelvimetry 


Obstetricians, recognizing the worth of accepted manual methods of pelvic 
evaluation, may resent the implication that these methods should be discarded in 
_ favor of rgentgenographic pelvimetry. Certainly, complete reliance on roent- 

genographic pelvimetry to the exclusion of obstetric common sense invites serious 
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criticism. Equally reprehensible is failure to employ acceptable roentgeno- 
graphic methods when indicated. Manual evaluation of the obviously adequate 
pelvis does not need to be supplanted by routine x-ray pelvimetry. On the other 
hand, manual evaluation of the borderline pelvis should be supplemented by 
further roentgenographic study. 

Therefore, it would be advantageous to set forth criteria of suspicion indi- 
eating the necessity for employment of roentgenologic mensuration. To this end, 
the following didactic rules are suggested with the hope they will serve as a 
guide toward increased recognition of midpelvie contraction. 

Roentgenographie pelvimetry is indicated in the presence of any one of 
the following: 


A. History 
1. Difficult labor, especially midforceps delivery. 
2. Unexplained stillbirth. 
B. Palpation 
1. Prominent ischial spines. 
2. Sacral deformity. Any, but especially forward sdieabidhale 
C. Manual mensuration. 
1. Inlet 
a. Ability to touch sacral promontory on vaginal examination. 
b. External measurements below average, i.e., interspinous 23 centimeters or less, 
intercristal 26 centimeters or less, external conjugate 17 centimeters or less. 
2. Outlet 
a. Bisischial 8.5 centimeters or less. 
b. Sum of bisischial and posterior sagittal 15.0 centimeters or less. 
D. Nonengagement of fetal head at term in a primigravida. 


Hand in hand with a high index of suspicion of midpelvic contraction, and 
equally important to the obstetrician, is the conviction based on office methods 
that a given pelvis is normal. With average inlet measurements (intercristal 
29, interspinous 26, external conjugate 20, centimeters), inability to touch the 
sacral promontory on vaginal examination, average outlet measurements (bi- 
sischial 9.5 plus centimeters), and no palpatory findings or obvious history as 
enumerated above, the obstetrician is justified in concluding that no serious 
midplane contraction exists. In such patients roentgenologic mensuration is 
unnecessary. 

Discussion 


Obviously, maximal experience with the incidence and extent of midpelvic 
contraction can be most rapidly gained by the universal employment of x-ray 
pelvimetry. Since this is not always practicable, suggestions are made in the 
present paper whereby midpelvic contraction can be suspected by current manual 
methods. The obstetrician is thus enabled to isolate a relatively small group of 
patients most likely to present midpelvic contraction. These patients can be 
submitted to further study with the roentgen ray. When this is done, it will 
obviously be convenient to measure all diameters of the three pelvic planes from 
the films. Previous experience of others leaves no doubt that midpelvie con- 
traction is neither infrequent nor innocuous, and that it may produce dystocia, 
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To date, no one has published data on a sufficient number of patients to enable 
formulation of definite criteria. The most acceptable suggestion has come from 
Guerriero and associates* that when the sum of the transverse and posterior 
sagittal equals 13.5 em. or less, dystocia may be expected. If a sufficient number 
of clinics study the problem, principles of management based on accurate ante- 
natal determination of midpelvic capacity will soon be formulated. Then, un- 
foreseen midpelvie arrest, unexpectedly difficult midforeeps operation, and un- 
explained stillbirth and neonatal death due to midpelvie contraction will become 
infrequent. 
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CONTROL OF MENSTRUAL DISTURBANCES AND HYPO-OVARIAN 
STERILITY 


Nine Years of Experience With Equine Gonadotropin 
GrorGE Joyce M.D., SacRAMENTO, CALIF. 


ECAUSE efforts to. develop an infallible method of improving pituitary- 

ovarian function have so far eluded investigators, it does not necessarily follow 
that there are not presently available methods by the use of which at least 
a large portion of those suffering from faulty pituitary-ovarian function can 
be benefited, or cured. Therefore, this paper is presented, not as a final 
solution of the problem, but rather as an interim report on results which have 
been obtained with the use of equine gonadotropic therapy following satisfactory 
preliminary preparation with estrogens and progesterone.* 

There are so many environmental, personal, and physiologic factors in- 
volved in each case that the statistics obtained from the study of 2,000 cases 
are probably no more valuable than the traditional Mark Twain comments 
would indicate. The statistics herein presented are not selected, and represent 
the uninterrupted flow of patients through my office during the last nine years. 
This report refers only to the patients who received equine gonadotropin, and 
does not include any others. 

Clinical findings have shown that it is impossible to place patients into 
one of half a dozen pigeonholes, each one to be treated as a carbon copy of 
hundreds of others cgmplaining of similar symptoms. We have attempted to 
treat each patient as an individual, trying to return all physiologic functions 
to normal before specific therapy is administered. It may well be that a portion 
of our good results are due to the improvement of their general physical well- 
being rather than entirely due to our plan of substitution therapy followed by: 
equine gonadotropie hormones. 

The first step, therefore, in our plan of treatment consists of a case evalua- 
tion of all of the patient’s physiologic systems with treatment where indicated, 
whether these appear to have a direct bearing on her female reproductive 
system or not. 

Following this, and at times coincidental with this form of attack, an 
effort is made to supply each patient with estrogen and progesterone, or 
antiestrogenic materials necessary to correct the symptomatic ‘‘complaints.’’ 
In spite of numerous authoritative findings that estrogens are antigonado- 
tropic, we are of the opinion that the carefully planned use of estrogens and 
progesterone (adjusted to meet each individual patient’s personal require- 
ments) not only has no harmful effect on the pituitary function, but instead, 
is advantageous to the degree that many of our results seem to be due, in 
part, to the ‘‘preliminary preparation.’? We have used the vaginal smear? * 
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technique as a criterion of the responsiveness of the patient to the administra- 
tion of estrogen, progesterone, and the antiestrogenic materials. As a routine, 
no patient whose preliminary evaluation indicates the need of gonadotropic 
stimulation receives it until the use of the estrogens and progesterone has pro- 
duced a satisfactory vaginal smear, thus warranting gonadotropic therapy. 

Many of our patients do not show sufficient physiologic response to substitu- 
tion therapy to justify the administration of gonadotropic hormones; however, 
those whose vaginal cornification levels improve enough, do receive equine 
gonadotropic hormones. In essence, this amounts to a very careful selection 
of cases, and undoubtedly accounts for the high percentage of good results 
herein reported. 

Long ago, Dunn‘ wrote that there is ‘‘no flat rule for successful results 

. . individualizing the therapy is the key-note to successful therapy.’’ It is 
my own opinion that the high percentage of failures reported by some authors 
is due in part to the lack of individualization of treatment, rather than a 
lack of potency on the part of the hormone preparation they were using. 

During these years of investigation, equine gonadotropic hormones have 
been administered from the eighth to the eleventh day of the ovarian month. 
For a time, material which permitted a daily dose of 2,000 international units 
was made for me. It seems that the results with this material were far better 
than when I had to use 200, 400, or 500 I.U. as a daily dose. However, I am 
still uncertain as to how much better a 2,000 I.U. dose is than a 500 I.U. dose. 
Particularly during the war, the increase in environmental and emotional ten- 
sion of our people has made it difficult to evaluate this particular point. We 
never give this material for longer than four ovarian cycles. 

Hypo-ovarian function, whether primary or secondary, requires the same 
general sort of treatment: a preliminary preparation including both the im- 
provement of the general health of the patient and the estrogen-progesterone 
ratio followed by three or four doses of equine gonadotropic hormone per month. 
Obviously, in primary hypo-ovarianism, the preliminary stages of treatment 
require more time than in secondary. 

Dysmenorrhea, when associated with uterine hypoplasia, is not successfully 
controlled until increased uterine growth and improved function of ovaries and 
endometrium has been accomplished by preliminary ‘‘priming.’’ When this 
has been achieved, equine gonadotropic hormone is used to prevent recurrence. 

Menometrorrhagia is controlled by the use of prolactin until the amount of 
menstrual bleeding is normal.’ The equine gonadotropie hormone is used to 
re-establish normal cyclic bleeding. 

Some fibromyomatous growths are possibly the result of an unbalanced sex 
hormone chemistry due to pituitary-ovarian dysfunction. The surgical removal 
of the new growths usually fails to correct the fundamental underlying cause. 
Therefore, these patients have been treated with prolactin followed by equine 
gonadotropin (where indicated) in an attempt to correct part of the under- 
lying causes of the new growth development. If normal menstrual periods are 
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re-established, equine gonadotropin assists in stimulating a more normal 
pituitary-ovarian relationship, with a consequent gradual reduction in the size 
of the tumors. 

The treatment of hypo-ovarian sterility has followed the same plan as 
outlined above, and included all required tests of both husband and wife. Dur- 
ing the nine-year period covered by this study, 301 women were treated for 
hypo-ovarian sterility with equine gonadotropin. One hundred fifty-eight preg- 
nancies followed the treatment, 17 of which ended in abortions or miscarriages. 
There was one maternal death due to postpartum hemorrhage, and one infant 
died at the age of 22 days due to pemphigus. 

Contrary to the reports from many sections of the country, hypothyroid- 
ism does not seem to be a frequent, important factor in our community. 

In this series, excessive uterine bleeding and secondary amenorrhea seem 
to be correctable in a higher percentage than do the other disturbances listed. 
Menometrorrhagia patients respond to prolactin therapy, and when this is 
followed by equine gonadotrovic hormones (where indicated) most of the 
patients maintain normal function without further treatment. 

If all ovaries are recognized as potentially capable of manufacturing the 
proper quantities of the ovarian chemicals necessary for the maintenance of 
normal menstrual cycles; and if these chemicals were, first, supplied in the 
required physiologic amounts during a period of deficiency, and second, fol- 
lowed by a satisfactory method of stimulation of the ovaries, causing them to 
function normally without further treatment, then we would have a funda- 
mental plan of successful therapy. 

The efficiency of any method of ovarian stimulation is dependent, not only 
on the potency of the materials or modality used, but also on the condition of 
the patient as a whole and on the receptivity of her ovaries. With this plan, 
used in a series of selected cases over a period of nine years, better results seem 
to have been obtained with equine gonadotropin than with any other material 
used for ovarian stimulation. 


TABLE I. 
NOT CURED | CURED 
PRELIMINARY | PER | PER 
CASES | THERAPY NO. | CENT NO. | CENT 
Amenorrhea, primary 37 7 30 83.8 7 16.2 
Amenorrhea secondary 81 . 24 17.3 67 82.7 
Dysmenorrhea 357 . 92 25.8 265 74.2 
Hypomenorrhea and oligomenorrhea 952 * 428 45.0 524 55.0 
Menometrorrhagia 473 Anti-estrogenic 81 17.1 392 82.9 
materialt 
Anovulatory sterility 301 . 143 = 47.6 158 52.4 
2201 


Total Patients: 1937 


*Estrogen-progesterone ratio. 
¢Prolactin, testosterone, progesterone, acetosy-pregnenolone. 
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MIXED SYNTHETIC ESTROGENS—THEIR USE IN THE MENOPAUSE 


(Dimethoxy Stilbestrol and Diethylstilbestrol) 
Oscar H. Bioom, M.D., F.A.C.S., Brookiyn, N. Y. 


NDOCRINE therapists have attempted to attain new methods for the ad- 
ministration of hormones. In place of the frequently repeated dosage, the 
modern trend is to administer larger doses of slowly absorbable materials, with 
a view toward prolonged action. Protamin-insulin and adrenalin in oil are 
examples of the expression and intent of the newer hormone therapy. In the 
field of sex hormones, little or no progress has been made in this direction. 
Esterification of the steroids, pellet implantation, the development of a large 
number of synthetic estrogens (other than the steroids), estrone in aqueous 
suspension, and stilbestrol in aqueous suspension have failed to overcome the 
disadvantages of frequent dosage. The shortcomings of pellet implantation 
are too well known to bear repetition; esterification of the steroid estrogens, 
as well as the application of the entire list mentioned, has not appreciably cut 
down the need for frequent medication. 

Of all the synthetic estromimetic agents, diethylstilbestrol, commonly 
known as stilbestrol, is pre-eminent. There is little doubt of its therapeutic 
efficacy and estrogenic potency. However, its toxic side reactions and the 
transitory character of its effect have considerably lessened its usefulness. 
Attempts to overcome these defects by chemical modification have proved un- 
satisfactory. Published results of the estrogenic effects of other more recent 
synthetic estromimetic agents indicate these to be less effective than stilbestrol. 
Their therapeutic efficacy, at the same dosage level, is far below that of stil- 
bestrol; with an increased dose, necessary to obtain comparable therapeutic 
effects, ‘toca symptoms of equal or greater severity appear. 

Four years ago the author began.a clinical investigation of all stithential 
derivatives for potency, toxicity, and duration of activity, with the ultimate 
object of determining the most efficient estrogenic agent. This proved to be 
dimethoxy stilbestrol (dimethoxy diethyl] stilbestrol), dissolved in oil for intra- 
muscular injection. A preliminary report,’ published in 1944, cited the results 
obtained in the treatment of the menopause and in the suppression of lactation. 
Further results are herewith reported with this stilbestrol derivative in the 
menopause. 

For a clearer understanding of the pharmacology of dimethoxy stilbestrol 
the structural formulae are shown in Fig. 1. The difference is the presence 
of the methyl (CH;) radicals in place of the hydrogen (H) atoms in both of 
the hydroxyl (OH) groups of the dimethoxy stilbestrol. 

In the body, before any therapeutic action can take place, stilbestrol must 
be formed from this derivative. Referring to Fig. 1 again, the obvious process 
is that of substituting the hydrogen atoms for the methyl] radicals to form the 
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hydroxyl groups. This process is known as demethylation, a prolonged and 
difficult reaction, in vitro as well as in vivo. Slow absorption from the oil 
solution and prolonged demethylation were considered the rationale for the 
use and study of dimethoxy stilbestrol. That this hope was justified is borne 
out by the preliminary report and by the present study. It is my opinion that 
estrogenic therapy has now reached a new peak, in that frequent dosage is no 
longer necessary for prolonged and effective therapeutic results. 

Since publication of the preliminary report, the author has modified the 
dosage and composition of the product used. The previously recommended 
dose of 90 mg. (weekly injections of 30 mg.) gave adequate relief for a long 
period of time. However, there was a lag for a week before relief of symptoms 
became manifest. It was decided, therefore, to add 0.5 mg. of stilbestrol to 
each dose. Furthermore, the original dose was arbitrary; repeated trials 
proved that adequate relief could be obtained with a dose of 15 mg. per week 
for three weeks, a total of 45 mg. instead of the 90 mg. originally advocated. 


H H H H 
c c 
@o > c—c=c-—C OH 
CH, CH, Diethyl di hydroxy stilbene 
Diethyl stilbestrol 
CHs CH; (commonly called Stilbestrol ) 
H H H H 
Gp 
Gite CHe \ Di a hydroxy stilbene 

Cc CH; CH, Cc Di methy! ether Stilbestrol 
H H H 


Di Stilbestrol 


Fig. 1 


Therefore, our present method of therapy consists of weekly injections of 15 
mg. of dimethoxy stilbestrol in combination with 1.0 mg, of stilbestrol, in oil, 
for three weeks. The degree of well-being experienced by the patients was 
dramatically out of proportion to the small amount of stilbestrol added. The 
only explanation that can be offered for this phenomenon is a synergistic 
action between the stilbestrol and the dimethoxy stilbestrol, which was greater 
than the simple additive effects expected. 

During the past two years, 56 new cases have been observed, all from 
private practice. As in the original group of 49 cases previously reported, 
there was complete relief from all symptoms of menopause. There were no 
toxic reactions of any kind. This therapy was not supplemented with any 
other medication. The average number of symptom-free days were equal (144 
days) with this new dosage, to those of the former group with the previously 
larger dose. The mixing of related synthetic estrogens has never been at- 
tempted before in the treatment of menopause, although this investigator is 
using a similar preparation of different proportion in the suppression of lacta- 
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tion. Further investigation is being conducted, at this time, to determine 
chemically the excretion products of stilbestrol. This will enable the exact 
calculation of the time the drugs are in the circulation and the duration of 
their effects after complete elimination. 

Bleeding occurred in six cases. In three of these the bleeding was scant, 
did not reeur, and required no further treatment. These cases were regarded 
as due to withdrawal. The other three cases occurred in patients previously 
curetted and irradiated for hyperplasia of the endometrium. Secondary curet- 
tage revealed a recurrence of the hyperplasia as the cause of the bleeding. 
Obviously, the use of this or any other estrogen is ill advised in the treatment 
of menopause following radiation. 

The results obtained in the 105 cases, studied during the last four years, 
convince this investigator that the combination used is the most desirable 
estromimetic agent, and approaches the ideal therapeutic means for the treat- 
ment of menopause. The slow absorption and metabolism of the drug makes 
for the realization of the desired effects of less frequent dosage, prolonged 
action, and absence of toxic symptoms. 


Summary 
The effects of mixed synthetic estrogens* was studied for the past four 
years in a group of 105 cases of menopause. 
The following results were obtained: 
1. Freedom of symptoms for approximately four months. 
2. No toxic reactions. 


3. Three cases of withdrawal bleeding. 
4. Synergistic action between the dimethoxy stilbestrol and stilbestrol. 


The author wishes to express his thanks to Dr. A. Koplowitz of Brooklyn for his co- 
operation and his use of the mixed estrogens on his private cases. 

To the Forbes Laboratories of Elgin, Illinois, my thanks for their co-operation and 
preparation of the mixed estrogens which made this study possible. 


Reference 
1, Bloom, O. H., Am. J. Osst. & Gynec. 47: 692-696, 1944. 
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*The following formula is the one used: 


Dimethoxy stilbestrol 7.5 meg. 
Stilbestrol - 0.5 mg. in 1 c.c. of sesame oil 
Chlorobutanol 0.5 mg. 


SURGERY IN THE UTERINE FIBROID, A PLEA FOR MYOMECTOMY 


JULIAN WALDO Ross, M.D., WasHineton, D. C. 


(From the Department of Obstetrics and Gynecology, Howard University 
School of Medicine and Freedmen’s Hospital) 


HE uterine fibroid or myoma uteri, a benign organoid, solid neoplasm, has 

its origin in the fibromuscular component of the uterus as a local hyper- 
plasia. By condensation of the surrounding fibromuscular structure and the 
peculiarity of its intrinsic growth, a capsule is developed through which the 
tumor receives its nourishment and from which, usually, it can be enucleated. 
Interference with its rather scant arterial supply is responsible for hyaline, 
necrobiotic, or necrotic degeneration; while edema, liquefaction necrosis, or 
cystic formation results from interference with its relatively larger venous 
and the lymphatic return. 

The etiology, not unlike that of other new growths, is unsettled. How- 
ever, the endocrine theory of excessive and persistent estrogenic stimulation 
in the absence of pregnancy, without adequate luteinizing influence, appears 
at least plausible, if not rational. 

The great majority of uterine fibroids is encountered clinically from the 
thirtieth to the fiftieth year. Fifty to 75 per cent of all women 35 years of 
age and over who come to necropsy have fibroids. The American Negro 
woman is said to be affected three to one to the Caucasian; while in the full- 
blooded African, the fibroid is almost a nonentity. Finally, women who have 
not borne children are said to have a higher incidence of fibroids. 

Growth of the tumor generally is slow, due to the paucity of arterial 
blood; however, the growth may be accentuated by menstruation and preg- 
nancy; is inversely proportional to the amount of fibrous tissue and the age 
of the woman, and ceases, usually, after the menopause. 

As to location, the fibroid is intramural, subserous, submucous, intraliga- 
mentous, or parasitic. It should be remembered that only the intramural and 
the submucous varieties cause abnormal uterine bleeding, either menorrhagia 
(too much menstrual blood or too long menstrual flow) or metrostaxis (bleed- 
ing from the uterus other than menstrual), respectively, or both. The intra- 
mural produces menorrhagia by either an increase in the endometrial area by 
the large fibroid(s) resulting in excessive amount of menstrual blood, or atony 
of the uterine muscle from multiple small fibroids with prolongation of the 
menstrual flow. On the other hand, the submucous fibroid produces, char- 
acteristically, metrostaxis by superficial necrosis. 

Regarding treatment, the mere presence of an uterine fibroid should be 
no indication for surgical intervention. Rather, there should be incontrover- 
tible reasons, such as hemorrhage, not otherwise controllable, pain, pressure 
symptoms, rapid growth, signs of tumor degeneration, interference with the 
pregnant states, cosmetic, and marital purposes. The therapy of the uterine 
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fibroid has run a gamut with varying success and obvious disappointment from 
ergot to irradiation (deep x-ray and radium) ineluding bilateral oophorectomy, 
electrolysis, and surgery—hysterectomy and myomectomy. 

It is with this latter method (surgery), especially myomectomy, even mul- 
tiple, particularly for the submucous variety during the childbearing period, 
that this report is chiefly concerned. 

Ever since the first celiotomies for uterine fibroids by Heath and Clay of 
Manchester, England, in 1843 to 1844 and Burnham, an American, in 1853, 
abdominal hysterectomy has been the prevalent procedure of choice for uterine 
fibroids. True, there have been sporadic myomectomies for the subserous, 
rarely the interstitial, and rarer still for the submucous. But as sepsis, sapre- 
mia, and death followed the latter procedure in such alarming proportions, 
the physician purposely and with justification shied away from further at- 
tempts at myomectomy, even for the interstitial, and most times the subserous 
variety. Consequently, myomectomy for practical purposes had become well- 
nigh a lost art. 

After observing for a long time and not satisfied with the decimating and 
otherwise unpredictable results following hysterectomy for uterine fibroids 
whereby the woman was suddenly deprived of menstruation, possible repro- 
duetion, endocrine balance within thirty months, and domestic tranquility, 
we undertook a critical study with the view both to overcoming the objections 
of the opponents of myomectomy, such as hemorrhage, adhesions, infections, 
and tumor recurrence, and to recasting an improved technique for myomec- 
tomy incompatible with the above drawbacks and shortcomings of hysterectomy, 
and free of the heretofore disappointments and disasters of myomectomy. 

Pursuant thereto, all cases with fibroids having abnormal] uterine bleeding 
received a diagnostic endometrial curettage before decision for surgical inter- 
vention in order to ascertain whether or not there was a coexistent hyperplasia 
endometrii, which, alone, could account for the bleeding. If the curettings 
were positive for hyperplasia of the endometrium, the patient was given, pri- 
marily, the benefit of organotherapy such as thyroid extract, progesterone, 
pregnant mare’s serum, or testosterone propionate which usually regulated or 
controlled such bleedings. These failing, and with the diagnosis negative for 
hyperplasia, cause for the bleeding was assigned to the presence of submucous 
fibroid(s) or extensive adenomyosis interna; in either event, surgery was the 
indicated procedure. In no case was unsuspected carcinoma of the endome- 
trium encountered. 

Extensive adenomyosis interna by enlarging the uterus and increasing the 
endometrial area would produce menorrhagia; but the inability to enucleate 
the mass from the uterine muscle by its lack of encapsulation offers ready 
differentiation; also, its softer texture and darker gray color, together with 
incising the mass and finding chocolate-colored blood, complete clinically the 
differential diagnosis from an intramural fibroid. | 

The successful surgical treatment of fibroids, in addition to that mentioned 
above for uterine bleeding consisted, in our procedures, of routine preopera- 
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tive, operative, and postoperative preparation, technique, and care of the 
patient, respectively. In 1,500 consecutive fibroids for which surgery was 
employed, 900 were treated by myomectomy and, of these, 92 were of the sub- 
mucous type. The varieties in this latter group ranged all the way from the 
simple sessile to the pedunculated having attachment to the upper lateral 
uterine wall, resulting in partial inversion of the uterus and fundal attach- 
ment, with marked distension of the vaginal canal by the polyp. There was 
no mortality or other worth-while complication following myomectomy in this 


series of submucous fibroids. 


Procedure 


The following is our routine of procedures: A physical examination is 
made for possible focus of infection in the teeth, tonsils, sinuses, endocervix, 
adnexae, or blood and, if found, it is vigorously treated. If the red blood 
count is below 3,500,000, small therapeutic blood transfusions (200 ¢.c.) are 
given daily until the count is well above the 3.5 count; if the red count is 3.5 
millions, one prophylactic transfusion of 500 c.c. is given; if the bleeding time 
is prolonged beyond normal, vitamin K is given until normal is obtained; if 
the white cell count is below 6,000, 10 ¢.c. of sterilized milk is administered 
intragluteally daily for two days; the count is generally raised from 50 per 
cent to 100 per cent or more thereby; if the blood sedimentation rate (Cutler) 
is 24 mm. or above for the hour, it is critically evaluated before operation. 


Rarely, a patient comes in with uterine bleeding and with a very low red 
cell count. Formerly, we stopped the bleeding by packing the uterus and 
vagina with antiseptic gauze; recently, we have been injecting 25 mg. of stil- 
bestrol in oil into the anterior lip of the cervix uteri with control of the 
bleeding within one to six hours and until the blood picture is built up suffi- 
ciently for operation. It is unusual to make more than two such injections. 
The blood pressure, heart, lungs, and urine are checked to determine the 
choice of anesthetic. 

On the day preceding operation, the vagina is prepared as for cesarean 
section with a solution (1 to 250) of neutral acriflavine or zephiran solution 
(1 to 1,000) on gauze left in overnight; the patient is given, by hypodermo- 
elysis, 1,000 or 1,500 ¢.c. of 5 per cent glucose in normal saline solution the 
night before and the same repeated on the morning of operation. 


After entering the abdominal cavity, myomectomy, even multiple (we 
have removed as many as 23 fibroids from an uterus), is done, unless the 
uterus is so distorted, very rarely by the tumors, that its contour is unidenti- 
fiable, or the endometrium is extricated almost entirely in removing the fibroids, 
or there is coexistent adnexal disease; in either event, hysterectomy becomes 
the procedure of choice. During multiple myomectomy, as each tumor is 
enucleated its cavity is sewed up from bottom to top with a continuous suture 
of 0 chromic catgut, and the line of incision is peritonealized with an inversion 
continuous suture of 00 plain catgut. And if, in the judgment of the operator, 
the incisions in the uterus have been too numerous and/or too extensive to 
safely permit pregnancy, the tubes may be crushed, transfixed, and doubly 
ligated, preferably with linen or cotton suture, thereby precluding only pos- 
sible reproduction while, at the same time, preserving menstruation with all 
of its connotations. The ligated tubes with their mesosalpinges have been used, 
not infrequently, to peritonealize the incisions in the uterus further minimiz- 
ing the possibility of adhesions. 
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As a prophylaxis against the possible early recurrence of fibroids, the 
myomectomy incision preferably on the anterior uterine wall or the posterior 
is carried down through the endometrium sufficiently long to admit two fingers 
into the uterine cavity, and with the thumb on the outside and two fingers 
within the uterine cavity, the entire muscular wall of the uterus is palpated 
carefully and, if a very small interstitial fibroid(s) is detected, it is enucleated. 
A fibroid so small as to escape detection by such palpation, in our experience, 
will not likely develop or cause trouble under seven to ten years. And since 
the great majority of fibroids is encountered clinically in the fourth and fifth 
decades, the end of that seven- to ten-year period might well carry the woman 
into the menopause, when fibroids rarely develop or grow further. That such 
preservation of menstruation and reproductive possibility, two characteristics 
to which every woman is entitled, physiologically and biologically as an end 
fully justifying the means here, is incontrovertible. 


We do not elect to do surgery (hysterectomy or myomectomy) for uterine 
fibroid in the presence of fever, leucocytosis, or rapid sedimentation rate. 
However, if the case must be operated on, 60 grains of sulfadiazine and, re- 
cently, 300,000 units of penicillin are given the patient on the day before 
operation, and at least 300,000 units of penicillin given on the day of and three 
days following operation to control the infection; also 5 Gm. of sulfathiazole 
and sulfanilamide crystals are sprinkled on and about the operative field be- 
fore closing the abdomen to prevent infection. 


Furthermore, since all submucous fibroids have infection of the endome- 
trium as an invariable accompaniment, particularly about the base of the 
pedunculated and in the necrotic areas of the sessile types, we use the sulfon- 
amides and penicillin preoperatively, during operation and postoperatively, 
as outlined above, to control and prevent infection. 


In operating for the submucous pedunculated fibroid, a longitudinal inci- 
sion is carried through the anterior uterine wall sufficiently to allow full access 
to the uterine cavity. After exploring the uterine walls for small interstitial 
fibroids as described above, an endometrial cuff is made around the base of 
the pedicle, the pedicle is resected from the muscular wall, hemostasis is 
effected with 0 chromic catgut, and the wound is covered with the cuff, using 
00 plain catgut. In case of the submucous sessile fibroid, the endometrium 
over the tumor is divided with a longitudinal incision and dissected from the 
tumor, the tumor is enucleated from its bed, the cavity is obliterated the same 
as in the interstitial and the area covered with endometrial flaps using 00 
plain catgut. Before closing the uterus after freely sprinkling the sulfon- 
amide granules in its cavity, the cervical canal is dilated with Hegar’s dilators 
from the uterine cavity, if not already done so by a submucous polyp, in order 
to insure adequate postoperative uterine drainage. Moreover, passive conges- 
tion is both conducive to infection and inimical to tissue healing. A retro- 
verted uterus favors passive uterine congestion; and the postoperative bed 
period not unlike the postnatal bed period predisposes to passive congestion 
of the uterus, the uterine veins being devoid of valves. So, in order to obviate 
such a menace to the myomectomy, a retroversion is corrected by one of the 
ligament suspension operations, and the head of the bed is elevated at least 
18 inches for five or six days following operation. 


There is no doubt, from the above prerequisites, that myomectomy may 
be more technical and time consuming than supravaginal hysterectomy, but 
the preservation of the genital functions, the promotion of nervous and mental 
stability and tranquility, and the maintenance of wholesome family relations 
outweigh by far, in our considered opinion, any adverse consideration of time 
or incidental operative technique. 
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Conclusions 


The failures and disappointments which followed the former over-all tech- 
nique of myomectomy for the intramural, but more especially for the sub- 
mucous fibroids, may be accounted for by (1) failure on the part of the oper- 
ator both to appreciate that, in the submucous type, the involved endometrium 
is infected particularly about the base of the pedunculated, and in the necrotic 
areas of the sessile variety, and to do something about it; (2) lack of the 
preoperative, operative, and postoperative use of the sulfonamide drugs and 
recently penicillin as outlined above to prevent or control infection ; (3) failure 
to eradicate a chronic infective endocervicitis or other detectable focus of 
infection prior to operation; (4) failure to prepare the vagina as for a cesarean 
section; (5) failure to provide postoperative drainage of the uterine cavity 
following the submucous operations; (6) failure to institute the proper meas- 
sure(s) to prevent or minimize passive congestion of the uterus following 
myomectomy operations. 

Summary 


1. The uterine fibroid is a benign neoplasm, and its mere presence should 
be no cause for surgery. 

2. Only incontrovertible reasons, such as hemorrhage, pain, pressure symp- 
toms, signs of tumor degeneration, rapid growth, interference with the preg- 
nant states, cosmetic, and marital purposes should indicate surgical intervention. 

3. Myomectomy, even multiple, whereby endocrine balance, menstruation, 
and reproductive possibility are, preserved, should be preferable to hysterectomy. 

4. The preoperative, operative, and postoperative preparation, technique, 
and care, respectively, as herein outlined, have enabled us to perform success- 
fully 900 consecutive myomectomies for the interstitial and submucous types 
of fibroids with complete control and/or prevention of infection. 

5. The objections by opponents of myomectomy such as hemorrhage, in- 
fection, adhesions, and tumor recurrence have been effectively overcome in our 
procedures. 

6. This paper is presented with the hope that the widespread use of myo- 
mectomy, as described, will merit its recognition as the procedure of choice 
in the surgical treatment of uterine fibroids. 


THIRD STAGE OF LABOR 
I, Measurement of Blood Loss 
II. Intravenous Ergotrate 
JAMES KNIGHT QuiIGLEY, M.D., F.A.C.S., Rocuester, N. Y. 


HAT time elapsing from the birth of the child until the extrusion of the 

placenta, or third stage of labor is probably the worst managed in the con- 
duct of delivery. It is at the same time fraught with more danger to the mother 
than the first two stages, for it is at this time that hemorrhage occurs, and 
not only blood loss may threaten life, but measures to combat it may introduce 
infection to a woman made susceptible by the bleeding. 

It is necessary to unlearn almost as much as we learn in medicine; progress 
often requires the discard of firmly rooted ideas. The third stage of labor is no 
exception. The first to forget is the teaching that the length of the third stage 
is from fifteen to thirty minutes—simple observation will prove it to be much 
shorter than this, separation often occurring within a minute or two after the 
birth of the baby. The second to forget is that the attendant should wait at 
least thirty minutes before attempting to expel or express the placenta. 
Time is no factor in this determination. The third stage is divided into two 
parts: the separation of the placenta from the uterine wall, and then its ex- 
pulsion. Once the placenta is separated, it’ should be expressed. Spontaneous 
expulsion of the placenta today is not often seen, the use of analgesia and 
anesthesia prevents this. Expulsion of the placenta after its separation 
minimizes hemorrhage. 

What is the physiologic or normal blood loss? This is somewhat dependent 
upon the size and weight of the individual. The average amount measured by 
four authorities is 348 c.c. 


AVERAGE LOSS OF BLOOD AT DELIVERY 


Williams 244 ¢c.c. measured 
Ahlfeld 505 e.c. measured 
Tucker 300 ¢.c. measured 
Pastore 244 ¢.c. measured 


This loss is compensated for by the increased blood volume built up during 
pregnancy; this is about 500 c.c. The blood constitutes 5.3 per cent of the body 
weight before conception and increases to 8.4 per cent at the end of pregnancy, 
so the loss of this amount or one pint is usually without symptoms. Any amount 
above 500 e.c. is considered as pathologic or a postpartum hemorrhage. Blood 
loss is important not only because of its immediate effects such as profound 
anemia and even death, but, as stated above, it predisposes to infection. 

We all agree that hemorrhage in the parturient is important. Blood is 
a precious fluid and should be conserved; its loss should be prevented as far 
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as possible, and treated energetically and not casually. To do this we must 
know how great is the extent of hemorrhage. Rough estimates of the amount 
of blood lost are unreliable and, for over five years, the author has used a simple 
method which is easy of operation and accurate. 


It consists of a sterile metal plate which is slipped beneath the patient’s 
buttocks after the birth of the baby. This plate drains into a glass jar, of 
over one liter capacity, supported by a ring bracket attached to the delivery 
table. The amount of blood is at all times visible to the obstetrician and, if he 
is wise, he will plan his campaign of treatment to control the bleeding and re- 
place the loss when the amount passes 300 ¢.c. Signs of hemorrhage, such as a 
rising pulse, lowered blood pressure, and pallor, do not appear immediately, 
and it is much better to start the administration of plasma to be followed by 
transfusion if necessary when the amount of hemorrhage is known rather than 
to wait for the clinical evidences previously mentioned. 


In 1942 Davis and Boynton! of the Chicago Lying-in Hospital described a 
new technique for the management of the third stage of labor. The technique 
consists in the intravenous injection of 1/320 grain of ergotrate (ergonovine) 
immediately after the birth of the child’s head, a pause of half a minute to a 
minute before delivering the shoulders and the body. The effect is twofold. 
First, it shortens the third stage of labor, and second, and more important, it 
lessens the blood loss. Any method which brings this about is worth while, 
provided its employment is not accompanied by any drawbacks. By employing 
the method of measuring blood loss described previously it is possible to compare 
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the length of the third stage and the blood loss in cases where the Davis method 
was used with a number of controls where the older technique of the third stage 


was employed. 


The modern conception of the mechanism of the separation of the placenta 
is that it is not due to the formation of a retroplacental clot which pushes off the 
placenta, but that it is due to uterine contraction. The uterus as it contracts 
becumes smaller at the placental site; the placenta does not change in size or 
bulk, so there is a cleaving away from its attachments to the uterus. The more 
rapidly this occurs, the smaller will be the ensuing hemorrhage, hence the argu- 
ments for this method. The more protracted the third stage, the greater the 
bleeding. 

Timing is an important element in the success of this method. Some time 
before delivery is imminent, the ergotrate is prepared in the needle. The 
anesthetist, or whoever is to give it, familiarizes himself with the cubital space 
in the patient’s arm, and a tourniquet is placed loosely about the arm. As the 
head emerges over the perineum the injection is rapidly made. Before the de- 
livery of the shoulders there is a pause of a minute during which time mucus 
may be cleared from the pharynx of the baby. This pause of one minute gives 
time for the separation of the placenta while the cervix is held open by the 
body of the baby; if the delivery is completed too rapidly, the cervix will close 
down and placental retention results. 

Results from the employment of this technique in 430 private cases are 
shown in Tables I and IT. 


TABLE I, AVERAGE MEASURED BLOOD LOSS 


No ergotrate until after birth of baby 


75 cases (controls) 327 c.c. 
After ergotrate i.v. second stage 
430 cases 181 c¢.c. 
46 cases of these where blood loss was chiefly 
from lacerations or episitomies 554 ¢.¢. 
384 cases where blood loss was almost entirely 
uterine 136 c.c. 


TABLE II. AMOUNT OF BLOOD Loss—430 CASES 


10 to 100 e.c.* 215 or per cent 
101 to 200 e.c. 94 or 22 per cent 
201 to 300 c.c. 47 or 11 _ per cent 
301 to 400 c.c. 28 or 6.5 per cent 
401 to 500 c.c. 18 or 4 _ per cent 
500 c.c. and overt 28 or 6.5 per cent 


*116 of these lost less than 50 c.c. 
¢This group were cases of loss chiefly from lacerations or episiotomies. 


Inasmuch as this is a consideration of blood loss as affected by uterine 
separation and expulsion, it is obvious that loss from laceration of the vagina 
or perineum should be excluded; this was done in 46 of the 430 cases, leaving 
384 deliveries where ergotrate was given intravenously after the birth of the 
head, and the average loss was 136 c.c., almost entirely from the uterus. 
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TABLE III. LENGTH or THE THIRD STAGE 


After second stage, ergotrate i.v. 6.0 minutes* 
Excluding 6 cases of retained placenta, with an 

average third stage of 2 hrs., 50 minutes, the 

average duration in 424 cases was 4.0 minutes 
Controls 9.88 minutes 


*259, or 60 per cent, had a third stage of 4 minutes or less. 


Are there objections to this method? Late puerperal bleeding and an in- 
crease in the incidence or intensity of ‘‘after pains’’ were no more common after 
this technique than before its employment. Retention of the placenta occurred 
six times, and in two of these it was due to error in technique, the extraction of 
the baby’s body followed too soon after the injection of ergotrate. This leaves 
four cases in 480, which is the incidence of retention in all cases (about 1 per 
cent). It is not used in breech deliveries and in any case of vertex delivery 
where the body is large and much difficulty is anticipated in delivery of the 
shoulders. 

Conclusions 


1. Blood loss at delivery should not be estimated but measured. 

2. Measurement of blood loss can be easily done by a simple apparatus. 

3. Separation of the placenta occurs almost immediately after the birth 
of the child; this is accomplished by uterine contraction. 

4. Spontaneous expulsion of the placenta is uncommon after the use of 
analgesia and anesthesia. The placenta should be expressed after its separa- 
tion; nothing is gained by delay. 

5. Ergotrate given intravenously after the birth of the head shortens the 
third stage and minimizes the blood loss. 


Reference 
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RELATION OF THE FETUS AND PLACENTA TO THE DECLINE 
OF HYPERTENSION IN PREGNANT RATS* 


ERNEST W. Page, M.D., San Francisco, Cauir. 


(From the Division of Obstetrics and Gynecology and the Division of Physiology, 
University of California Medical School) 


RECEDING papers’? have shown that there is a marked fall of blood 

pressure in hypertensive rats during pregnancy, that a similar though slight 
decline occurs in normal pregnant rats, and that endocrine factors alone do not 
appear to be responsible for this phenomenon. The fall of blood pressure in 
hypertensive dogs or rats during late pregnancy has been attributed to the 
antipressor or compensatory action of fetal kidneys,* * while others” * * have 
attributed the effect to either the circulatory or endocrine alterations associated 
with the placenta. 

The purpose of this study was to determine whether it is the fetus or the 
placenta which causes this fall of blood pressure. Three groups of hypertensive 
rats were studied during the course of pregnancy. The first, a control group, 
received a ‘‘dummy’”’ operation on the fifteenth or sixteenth day of pregnancy ; 
the second group had a hysterectomy at the same period; and in the third group 
the fetuses were killed and the placentas were allowed to remain in situ. 

It has been well established that the placenta continues to function as an 
endocrine gland after the death or removal of the fetus. In most species, the 
pregnancy continues to term and the placentas are then delivered. This has 
been demonstrated in rabbits,’ mice,’ rats,®? and monkeys.’? Huggett and 
Pritchard" state that no matter how fetal death is produced in rats the placentas 
survive, grow, and differentiate histologically in comparatively normal fashion, 
especially if the allantoic mesodermal component is present—that is, eleven 
days after conception. From their studies of pregnancy after removal of the 
fetus in monkeys, Van Wagenen and Newton’? conclude that ‘‘during the time 
of placental retention, the animal remains physiologically pregnant’’ with respect 
to continued weight gain and edema, appearance and pigmentation, persistence 
of ureteral dilatation, high excretion of estrogens and androgens, and with re- 
spect to the time of onset of labor and initiation of lactation. In our third 
experimental group, therefore, we have assumed that the placenta continued 
to function after fetal death so long as its presence could be demonstrated by 
daily palpation. 

Methods 


The methods of initiating hypertension and following the blood pressure, 
and the criteria for the selection of animals for the experimental groups have 
been presented.2, Pregnancy was dated from the appearance of the sperm 
plug, and operation was performed on the fifteenth, sixteenth, or seventeenth 
day following conception. Daily abdominal palpation was done until after the 
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expected date of delivery (day 21 or 22) to determine the number of fetuses or 
placentas remaining. 

In the control Group A, three rats were anesthetized with ether and the 
skin was pinched with a hemostat. In two animals, attempts to kill the fetuses 
by rupture of the amniotic sacs were unsuccessful, living fetuses being subse- 
quently born. In Group B, those portions of the uterus containing a fetus and 
placenta were removed. In Group C, the fetuses were killed in three animals 
by rupturing the amniotic sacs by external compression under anesthesia, in one 
animal by stabbing each fetus through the uterine wall, in another by severing 
the cervical spines through the uterine wall, and in the last animal by with- 
drawing each umbilical cord with a crochet hook and severing it. 


190} 


® 
2 


oO 

: | 

D 160 

| 

O 150, 

9 i 

~ 140F 

Q 

Oo 3 6 @ 12 185 18 21 24% 27 30 35 

Days 


Fig. 1.—The blood pressure during pregnancy in three groups of hypertensive rats. 
Ordinate: Mean systolic blood pressure for each three-day period (in mm. Hg.) 


Abscissa: Days, beginning from the time of conception. The arrow marks the time that 
a control operation was performed (curve A), or hysterectomy (curve B), or removal of the 
fetuses alone (curve C). 


Results 


Group A.—The systolic blood pressures of the five rats in this group had 
stabilized at levels between 150 and 210 mm. during the week before conception, 
the average for the group being 176 mm. In three animals there was a rise of 
pressure during the first twelve days, and, in all, the blood pressure began to 
fall between day 12 and day 15, reaching the lowest point at the time of delivery 
and returning to its original level about ten days post partum. The mean blood 
pressure for the group for each three-day period after conception is illustrated 
in Fig. 1, curve A. 

Group B.—The six rats in this group began pregnancy with blood pressures 
of 155 to 205 (mean = 181). Hysterectomy was done on five of these just after 
the blood pressure had started to decline. There was a sharp, transient drop 
of systolic pressure on the day following operation and this was attributed to the 
more extensive operative procedure. Within forty-eight hours the blood pressure 
of each animal had returned to its previous level and showed no further change 
(curve B). The sixth animal aborted both the placentas and the fetuses on day 
16, the day after an attempt had been made to remove the fetuses and leave the 
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placentas in situ. It is included in this group, and the behavior of its blood 
pressure was identical with those in which the entire uterus was.removed. 

Group C.—During the week before conception, the systolic pressures of these 
six rats had stabilized at levels ranging from 140 to 200 mm., with a mean of 
169 mm. for the group. The fetuses were killed at the time and in the manner 
indicated above. Following operation, daily palpation revealed that four of the 
rats emptied their uteri twenty, twenty-one, twenty-three, and twenty-six days 
after conception respectively, and bleeding from the vagina was noted at these ~ 
times. In two animals there was no evidence of delivery, and the uterine 
swellings gradually decreased in size, suggesting complete reabsorption. In con- 
trast to Group B, the blood pressure continued to decline in every animal, and 
then rose again four to ten days after surgery in all but one rat in which the 
hypertension never returned. The mean values for each three-day period are 
plotted in Curve C. The three curves are superimposed to show the similarity 
in the timing and magnitude of the blood pressure fall between this last group 
and the controls (Group A). 


Discussion 


The fact that the decline of hypertension in late pregnancy is prevented 
by hysterectomy or by spontaneous abortion of both the fetuses and the 
placentas, but not by eliminating the fetuses alone, establishes the placenta 
as the essential etiologic factor in the rat. The mechanism by which the 
mature placenta accomplishes this is not clear. That it is due to its endocrine 
products seems unlikely in view of our failure to simulate the blood pressure 
fall by any of the hormones or combination of hormones tested.?, The maternal 
circulatory adjustments incident to a low resistance arteriovenous shunt at 
the placental sites’? remain as a possible explanation. 

An additional explanation, not heretofore considered, is the enzymatic 
contribution of the placenta to the maternal blood. Pregnancy in both man and 
animals results in the appearance of new enzymes in the maternal plasma. 
Among these are the ‘‘abwehrferments’’ of Abderhalden;* histaminase; and 
certain peptidases, such as those which destroy pitocin and pitressin.2® In 
addition there is a marked increase in the ability of the plasma of pregnant 
human subjects to destroy angiotonin.17 In each instance, the ‘‘protective’’ 
enzyme reaches its peak at the end of pregnancy, and if experimental renal 
hypertension is of humoral origin, then the placental contribution of enzymes 
eapable of destroying pressor substances might be a factor in the decline of 
hypertension. 

It has been shown that normal rabbits’® and rats? have a decline of blood 
pressure in late pregnancy, and from this, Corbit argues that the production 
during pregnancy of a specific antipressor substance accounting for the fall 
of blood pressure in hypertensive rats cannot be postulated unless the pressor 
substance which it presumably neutralizes plays a role in the maintenance 
of normal arterial tension. We know now that the renal pressor system does 
operate in the maintenance of normal blood pressure (reviewed by Ogden’®) and 
that the adrenal cortex is essential for the maintenance of both normotension 
and hypertension.2® An antipressor substance produced in late pregnancy 
might, therefore, account for the drop in arterial tension in both normal and 
hypertensive animals. 
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Summary 


The fall in blood pressure observed in rats during late pregnancy is 
abolished by hysterectomy or by complete abortion, but still occurs when the 
placentas survive experimental death of the fetuses. It is suggested that the 
mature placenta results in this decline of hypertension either by causing 
maternal circulatory changes mechanically or by contributing enzymatic 


antipressor substances. 
References 


. Page, E. W., Ogden, E., and Patton, H. 8.: Am. J. Opst. & GyNec. 41: 53, 1941. 

. Page, E. W.: Am. J. Osst. & Gynec. 52: 1014, 1946. 

. Goldblatt, H., Kahn, J. R., and Hanzal, R. F.: J. Exper. Med. 69: 649, 1939. 
Harrison, J. &., Grollman, A., and Williams, J. R., Jr.: Am. J. Physiol. 128: 716, 1940. 
. Dodbard, S., and Katz, L. N.: Am. J. OBst. & GyNEc. 47: 753, 1944. 

Foa, P. P., Foa, N. L., and Peet, M. M.: Am. J. Med. Sci. 204: 350, 1942. 

. Giacomini, C.: Atti Accad. Sc. Torino 28: 1892. 

. Newton, W. H.: J. Physiol. 84: 196, 1935. 

. Haterius, H. O.: Am. J. Physiol. 114: 399, 1936. 

10. Kirsch, R. E.: Am. J. Physiol. 122: 86, 1938. 

11. Huggett, A. S., and Pritchard, J. J.: Proc. Royal Soc. Med. 37: 261, 1945. 

12. Van Wagenen, G., and Newton, W. H.: Surg., Gynec. & Obst. 77: 539, 1943. 

13. Burwell, C. S.: Am. J. Med. Sci. 195: 1, 1938. 

14. Abderhalden, E.: Ergeb. Enzymforschung 6: 199, 1937. 

15. Ahlmark, A.: Acta Physiol. Scandinav. 9: Suppl. 27, 1944. 

16. Fekete, K.: Endokrinologie 10: 16, 1932. 

17. Page, E. W.: Unpublished data. 

18. Corbit, J. D., Jr.: Am. J. Med. Sci. 201: 876, 1941. 

19. Ogden, E.: Texas Rep. Biol. & Med. 2: 345, 1944. 

20. Anderson, E., Page, E. W., Li, C. H., and Ogden, E.: Am. J. Physiol. 141: 393, 1944. 


EFFECT OF PREGNENINOLONE ON THE MENSTRUAL CYCLE OF 
ADOLESCENT GIRLS WITH OLIGOMENORRHEA* OR 
AMENORRHEA 


Fioyp E. Harpine, M.D., Los ANGELES, CALIF. 
(From the Department of Endocrinology, Ross-Loos Medical Group) 


T IS worth while to attempt to find additional clinical uses for the potent, 
orally effective hormone, pregneninolone. This crystalline substance* * differs 
only slightly from progesterone in that there is substitution of OH for H in the 
17-position and subtraction of H2O from the side chain. It has essentially the 
same clinical effect as progesterone, 7° that is, in the endometrium of the hu- 
man uterus it causes secretory or progestational development. This endometrial 
change suggests several possible uses. 

Regarding the use of progestational substances, B. Zondek and Rozin?” 7* 74 
claim that it is ‘‘possible to induce menstruation solely by injecting progesterone 
or by oral administration of pregneninonol,{ i.e., without preliminary estrone 
treatment.’’ The dose used is rather large, and the oral dose is considered by 
them to be five times that of the intramuscular dose. They also claim that with 
primary amenorrhea or with castration amenorrhea progesterone alone does not 
cause hemorrhage. Thus, the patient’s ovaries must be secreting estrogen above 
a certain amount before this treatment is successful. 

In using pregneninolone for dysmenorrhea’ it was noticed that small daily 
doses (5 mg.) caused some patients with amenorrhea to menstruate, and fre- 
quently produced earlier menstruation in those with oligomenorrhea. Prior to 
this it was believed that larger doses were necessary to initiate bleeding in the 
presence of adequate estrogenic substance.!* 14 1517-19 Jt thus seemed worth 
while to try this treatment with adolescent girls who had symptoms associated 
with late menstruation, for which they requested treatment. 

It is realized that the effect of pregneninolone on menstruation is largely 
temporary, but temporary relief is probably all that is necessary, as spontaneous 
improvement usually occurs in a few months or a few years. Improvement in 
the endometrium due to pregneninolone may also be beneficial. There is no 
doubt of the psychologic aid that follows the initiation of menstrual bleeding. 


Clinical Material 


Forty-six adolescent girls ranging in age from 11 to 19 years were treated. 
They were all single. Five had never menstruated. The others menstruated 
irregularly, thirty-two always late, and nine usually late. Their first menstrua- 
tion had occurred from a few months up to six years previously, and their ages 
at the onset of menstruation and at the time treatment was started are listed in 
Table I. 

Most of the patients had symptoms which they believed were due to late 
menstruation or ‘‘trying to menstruate.’’ These complaints varied in different 

*Oligomenorrhea refers to late menstruation, not to scanty menstruation. 


¢Pregneninonol and pregneninolone are synonymous terms. This preparation is also known 
as anhydrohydroxy progesterone. 
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TABLE I. EFFECT oF PREGNENINOLONE ON THE MENSTRUAL CYCLES OF ADOLESCENT GIRLS 
WiTH LATE PERIODS 


AGE 
MEN- MENSTRUAL | MENSTRUAL MENSTRUAL 
STRUA- |CYCLE BEFORE|CYCLE DURING | CYCLE AFTER | NO. OF | DAYS OF | DAILY 
CASE TION |TREATMENT IN/TREATMENT IN| TREATMENT | MONTHS | CYCLE DOSE IN 
NO. | AGE | BEGAN DAYS DAYS IN DAYS TREATED | TREATED MG. 
1 14 14 180 0 0 3 10 days 5 
each 
2 13 0 0 0 1 all 5 
3 16 13 25 to 49 28 60 3 14 to M* 5 
4 <36 13 35 to 60 28 to 35 34 4 18 toM 5 
5 18 12 42 to 49 28 to 29 28 to 30 13 18 toM 10 
6 16 25 to 60 23 to 25 ao 10 oS 17 18 to M 5 
7, ae 10 33 to 60 28 to 30 35 to 42 5 18 toM 5 
8 4165 14 73 to 91 26 to 35 28 15 18 toM 5 
9 14 wie: 35 35 35 2 25 to M 5 
10 16 13 90 to 270 0 660 3 10 days 5 
each 
11 18 11 35 to 60 0 42 to 70 1 14 days 5 
12 «617 11 150 to 365 30. to 35 0 15 18 to M 15 
13 15 12 33 to 60 33 to 34 30 3 10 days 10 
each 
4 ..48 11 28 to 60 28 28 j 8 18 to M 5 
15 17 0 0 0 1 10 days 5 
16 19 10 21 to 40 26 to 29 28 to 60 5 18 toM 5 
ay: 11 21 to 45 29 to 34 42 9 18 to M 5 
18 13 12 450 0 0 2 all 5 
19 15 11 35 to 50 28 35 13 18toM 5 
20 16 15 33 to ? 32 30 to 32 1 14 to M 5 
21 16 14 27 to . 35 28 28 to 30 4 18 toM 5 
22 18 13 37 to 38 31 34 to 38 4 18toM 5 
e347 13 700 0 0 2 all 5 
2 18 13 120 24 30 to 60 5 18 toM 5 
25 19 14 11 to 68 29 to 32 pregnant 16 18 toM 5 
26 17 0 0 0 1 10 days 5) 
o7 65 15 53 26 to 36 28 9 18 toM b) 
28 17 16 50 to 60 28 120 4 18 to M 5 
29 14 12 60 0 0 1 all 10 
30 14 12 35 28 35 1 18 to M 5 
31 15 13 35 to 175 26 to 28 42 to ? 3 18 toM 5 
ae 6 66 14 50 28 30 to 120 8 18 toM 5 
Sa 17 15 60 to 90 28 60 18 18 to M 5 
34 14 13 60 30 32 4 18 toM 5 
35 14 13 70 14 to 32 35 to 90 11 18 to M 5 
386 «15 13 42 to 60 29 45 2 18 toM 5 
or. -agz 15 90 to 120 0 120 5 all 5 
os 17 12 21 to 35 28 120 6 18 toM 5 
39 17 14 14 to 35 24 to 34 24 to 35 20 18 toM 10 
40 14 13 42 to 56 30 to 37 10 18 to M 5 
41 16 0 0 0 7 18 toM 5 
a2 47 13 21 to 35 26 to 30 28 9 18 toM 10 
43 12 12 30 to 35 29 to 33 29 to 33 4 18 toM 5 
44 14 0 0 0 3 10 days 5 
each 
45 15 13 35 to 42 33 to 34 35 sf 18 toM 5 
46 14 13 60 to 90 64 60 19 18 toM 5 


*M—the day menstruation begins. 
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patients and consisted of cramps, aching, and bearing down in the pelvic area, 
soreness of the breasts, mental depression, and numerous types of nervous symp- 
toms. 

Both parents and children thought that the absence of menstruation was 
abnormal, and there was no doubt but that it created psychological problems. 

The condition in all patients was considered functional as no organic 
pathology was found on examination. Each girl’s uterus was small and under- 
developed, and either corresponded with the size to be expected for the child’s 
age or was smaller. 


Method of Treatment 


The pregneninolone* was administered orally in 5 mg. tablets. The daily 
dose was 5 mg. in forty patients, 10 mg. in five patients and 15 mg. in one pa- 
tient. The tablets were usually administered from the eighteenth day of the 
menstrual cycle until bleeding started. Patients not menstruating were either 
treated for ten days each month or continuously until menstruation started. For 
further details see Table I. 

No sedatives or analgesics were administered during the treatment with 
pregneninolone. Other glandular treatment was given to some of the patients 
after observing the effects with pregneninolone, but the results were not included 
in this study. 


Results of Treatment 


Thirty-two of forty-one adolescent girls with oligomenorrhea or secondary 
amenorrhea showed improvement in their menstrual cycles (Table I). Thus, 78 
per cent of the girls with late periods had eycles nearer the twenty-eight day 
ideal. Of the five patients who had not menstruated in over six months, only 
one patient had periods while taking the treatment. This girl had cycles aver- 
aging from thirty to thirty-five days. Of the three patients with cycles longer 
than three months and shorter than six months, two had menstrual periods. 
Of the thirty-three patients with cycles of three months or less, twenty-nine, or 
87 per cent, showed improvement. <A follow-up record was obtained for six 
months or longer after discontinuing treatment on thirty patients, whose 
menstrual cycles had improved, and of these, eighteen reverted to longer cycles. 
The length of cycle was considered to be accurate because each patient kept this 
information on a ecardt containing one year of twenty-eight-day cycles. 

The treatment was unsuccessful with the five girls who had never men- 
struated. 

Of twenty-two patients with dysmenorrhea, sixteen were improved, but one 
was worse. Most of the patients who benefited only received relief for each 
period immediately following treatment. Of twenty-two patients with various 
nervous symptoms, fourteen were benefited. Most of these nervous patients had 
complained of symptoms when the menstrual periods were late. There was 
definite psychologic improvement when the patients menstruated on time. One 
patient with severe premenstrual cephalalgia obtained marked relief, another 
adolescent believed that the tablets lessened her enuresis, and a few girls did 
better work in school. Several patients with facial acne were not benefited; two 
were made worse. One of the older girls married and became pregnant during 


the period of treatment. 
*The pregneninolone (Pranone) was obtained from the Schering Corporation, Bloomfield, 


New Jersey. 
+Supplied through the courtesy of Mead Johnson & Co., Evansville, Ind. 
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Discussion 


Late menstruation in the adolescent girl can frequently be managed by 
advice and observation. When the child has been menstruating for several years, 
is more than sixteen or seventeen years of age, or has severe incapacitating symp- 
toms that do not respond to psychological therapy, exercise, heat, or simple home 
remedies, it may be considered advisable to institute treatment. In this case the 
method described is a simple and inexpensive form of endocrine therapy that 
frequently gives relief. It has none of the obvious disadvantages of the ad- 
ministration of parenteral therapy® or of large doses of sedatives and analgesics. 


In the presence of sufficient estrogenic substance, the small 5 mg. daily dose 
initiates uterine bleeding. This makes it unnecessary to use the larger dosage 
needed for more complete progestational changes that can be demonstrated by 
endometrial biopsy. Since pregneninolone is given until the bleeding occurs, 
menstruation starts during treatment rather than after withdrawal. Thus, small 
dosage initiates uterine bleeding, although it is said®*** that larger dosage inhibits 
bleeding and delays menstruation with the onset of the menstrual period oceur- 
ing three or four days after its withdrawal. One theoretical explanation of this 
difference takes into consideration the assumption that small amounts of 
progesterone aid in the metabolism of estrogen, reducing its effect, and thus act 
in the manner of partial estrogen withdrawal. Larger amounts of progesterone 
inhibit bleeding, as they are known to prevent estrogen deprivation bleeding.’® 


Although not a part of this clinical report, it may be stated here that it is 
usually possible to prime the endometrium with estrogen, and that preg- 
neninolone in 5 mg. doses will then help initiate bleeding. It is well known that 
withdrawal bleeding will usually occur after giving large doses of estrogens with- 
out additional treatment. However, bleeding does not come on as soon and is 
not as easily controlled as when pregneninolone is added. 

Giving the tablets from the eighteenth: day of the cycle until bleeding begins 
usually causes menstruation on about the twenty-ninth day. Starting the treat- 
ment earlier in the cycle frequently causes bleeding to occur too early. The 
small dosage and beginning the medication after ovulation has occurred prevent 
disturbance of ovulation. It is realized that many menstrual periods in girls 
at puberty are physiologically anovulatory. 

The poor result regarding the menstrual cycle obtained with the five girls 
who had never menstruated and the six patients with secondary amenorrhea who 
had not menstruated for six months or longer is due to the lack of sufficient 
estrogen to cause bleeding. Therefore, benefit usually could be expected only 
in patients whose last menstrual period had occurred less than six months earlier. 
The good result, inducement of menstrual bleeding in 87 per cent of the patients 
with cycles of three months or less is expected, as it is shown by hormone assays? 
that patients of this type have a higher urinary estrogen than those with cycles 
of six months or longer. This better level of estrogen occurs in those menstru- 
ating more often, even though these patients are frequently not ovulating prior 
to menstruation. 
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Although little more than temporary benefit could be expected, 40 per cent 
of the patients with improved cycles continued to menstruate about on time. 
Some of the others undoubtedly will improve when older. 

Pregneninolone has none of the properties of a sedative or analgesic, and, 
when used in the above manner, works by preventing the occurrence of the symp- 
toms rather than by relieving them. This benefit may be obtained during some 
months more than others. One must not, therefore, be discouraged by an occa- 
sional bad period, whether at the beginning of treatment or during subsequent 
months. Usually, benefit is obtained with the first month of treatment and with 
most of the months treated thereafter. 

The 72 per cent prevention of dysmenorrhea shown here compares favor- 
ably with 73 per cent benefit with pregneninolone reported in a previous study 
of this problem.* 

Two patients thought that pregneninolone caused an increase in facial 
acne. As this substance is also called ethinyl testosterone, and has very slight 
androgenic activity, this occurrence may have been more than a coincidence. 

Mental hygiene should not be overlooked by those giving endocrine therapy. 
Prevention is still the best form of treatment, and it is ideal to start preventive 
measures in the child, where the seeds of an adult neurosis are frequently sown. 
Therefore, the psychological benefits resulting from the initiation of menstrual 
bleeding, and the avoidance of unpleasant symptoms should not be minimized. 


Summary 

Pregneninolone may be used for the treatment of oligomenorrhea and 
secondary amenorrhea in adolescent girls. It is beneficial for some selected 
patients, particularly those with severe nervousness or dysmenorrhea when 
advice and observation do not suffice. For the patient who obtains relief from 
the use of pregneninolone, its administration is believed to be preferable to 
parenteral endocrine therapy or to large dosage with sedatives or analgesics 
which may be harmful. This hormone is given to prevent the occurrence of 
symptoms rather than to relieve those present. The initiation of bleeding has 
a pyschological advantage. 

Forty-six girls were treated. Twenty-nine, or 87 per cent, of the thirty- 
three girls with cycles of three months or less were improved. Pregneninolone 
is not recommended for those with cycles of longer than six months or for 
primary amenorrhea, as results were poor in these groups. 

Although the effect of taking pregneninolone tablets is largely temporary, 
a follow-up record of thirty patients with improved menstrual cycles showed 
that twelve, or 40 per cent, continued to menstruate regularly and approximately 
on time during the six months following completion of treatment. 


References 


1. Harding, F. E.: Am. J. Opst. & Gynec. 50: 56, 1945. 

2. Harding, F. E.: Urol. & Cutan. Rev. 47: 603, 1943. 

3. Harding, F. E.: M. Rec. 152: 448, 1940. 

4, Inhoffen, H. H., Longemann, W., and Serini, A.: Ber. d. deutsch. chem. Gesellsch. 71: 
1024, 1938. 


284 HARDING Am. J. Obst. & Gynec. 


ON 


February, 1947 


. Inhoffen, H. H., and Hohlweg. W.: Naturwissenschaften 26: 96, 1938. 

. Greenblatt, R. B., McCall, E., and Torpin, R.: Am. J. Osst. & Gynec. 42: 50, 1941. 
. Soule, S. D.: J. Clin. Endocrinol. 1: 567, 1941. 

. Salmon, U. J., Walter, R. I., and Geist, S. H.: Proc. Soc. Exper. Biol. & Med. 40: 


252, 1939. 


. Frank, R. T., Goldberger, M. A., and Felshin, G.: Endocrinology 27: 381, 1940. 
. Geist, S. H., and Salmon, U. J.: New York State J. Med. 41: 2220, 1941. 
. Hamblen, E. C., Cuyler, W. K., Pattee, C. J., and Axelson, G. J.: J. Clin. Endocrinol. 


1: 221, 1941. 


. Zondek, B.: Diseases of the Endocrine Glands, ed. 4, Baltimore, 1944, Williams and 


Wilkins, p. 423. 


. Cinberg, B. L.: Am. J. Osst. & GyNEC. 46: 823, 1943. 

. Greenblatt, R. B.: J. Clin. Endocrinol. 4: 321, 1944. 

. Allen, W. M., and Soule, 8. D.: South. M. J. 36: 415, 1943. 
. Allen, W. M.: Bull. New York Acad. Med. 17: 508, 1941. 

. Cinberg, B. L.: J. Clin. Endocrinol. 3: 167, 1943. 

. Zondek, B.: J. A. M. A. 118: 705, 1942. 

. Greenblatt, R. B.: J. Clin. Endocrinol. 4: 156, 1944. 

. Hamblen, E. C.: J. Mount Sinai Hosp. 8: 1200, 1942. 

. Zondek, B., and Rozin, 8.: Lancet 1: 504, 1939. 


947 W. EIGHTH STREET 


9 

10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 


EPIDEMIC DIARRHEA IN THE NEWBORN 


The Relation Between Breast and Bottle Feeding and the Early Development 
of the Proper Intestinal Flora 


Harry W. Mayes, M.D., F.A.C.S., Brooxiyn, N. Y. 
(From the Department of Obstetrics of the Methodist Hospital) 


PIDEMIC diarrhea has been the most dreaded of all diseases of the new- 

born. The cause has most often been laid to a virus, and the treatment 
has been of little benefit in reducing mortality. Hospital measures to prevent 
and combat epidemics have put many restrictions on doctors and on visitors, 
much valuable space in the nursery has been given over for the isolation of 
suspected cases, and during epidemics hospitals have been obliged to close. Any 
measure promising effective control would be welcome. 

In this paper I am suggesting that the disease is caused by a metabolic 
disturbance due to lack of proper intestinal flora. This lack may be caused or 
prolonged by sterile conditions of delivery and subsequent nursery care. In the 
presence of these conditions the method of choice for establishing essential bac- 
teria in the newborn’s intestines is breast feeding. An epidemic is reported in 
which most of the eases, and all but one of the fatal cases, occurred in exclusively 
bottle-fed infants. 

Report of Epidemic 


In late summer and early fall of 1945 there was an epidemic of diarrhea of 
the newborn at the Methodist Hospital, Brooklyn. In all, there were 17 cases of 
the disease, with nine deaths and eight recoveries, a mortality of approximately 
50 per cent. Of the nine deaths, one occurred in an infant that was partially 
breast fed; this infant was nursed for the first four days only. The remaining 
eight were exclusively bottle fed. 

The nine deaths (Table I) were not limited to any one nursery, four occur- 
ring on the private floor, one on the private ward, and four on the ward floor 
nursery. Three of the babies died, one on the eleventh and two on the twelfth 
day; one lived twenty days; five lived longer than three weeks. Even though 
half of the babies lived for more than three weeks, the average weight loss for 
the nine babies was 19% ounces. Penicillin was used in four of the babies with 
no apparent improvement. One of the babies went to another hospital, where 
death occurred, and two were discharged and later were readmitted and died. 
The most noticeable fact is that only one of the babies was breast fed, and that 
for only four days. 

There were eight newborns that developed gastrointeritis and recovered. 
(Table II.) Three of these received some breast feedings; one had some ster- 
ilized breast milk; the remaining four were exclusively bottle fed. One baby 
was transfused with plasma, and one received both plasma and a blood trans- 
fusion. The babies averaged 134 ounces below the birth weight when discharged. 

The relation between the incidence and course of the disease and method 
of feeding can be seen in a breakdown of the 143 living infants delivered during 
September, 1945, when the majority of the cases occurred. Of these 143 new- 
born infants, 116, or 81 per cent, were both breast and bottle fed, 20 of the 116 
being entirely off breast within ten days after birth; 27, or 19 per cent, were 


*This study was aided by a grant from the John H. Lindrich Fund for Research in Ob- 
stetrical Pathology. 
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TABLE I. INFANT DEATHS FROM DIARRHEA 


AGE AT 
DEATH DATE OF BIRTH LAST BREAST 
(DAYS) DELIVERY | WEIGHT WEIGHT FED REMARKS 
34 Aug. 26 4-7 4-4 No Twin. 280,000 U. penicillin 
23 Aug. 26 5-6 4-11 No Twin. Purodigin 0.2 mg. b.i.d. 
25 Sept. 3 5-15 4-7 No Purodigin 0.2 mg. b.i.d. 
11 Sept. 4 6-5 5-4 No Signed release; died in another hos- 
pital 
12 Sept. 5 7-9 5-2 No Sulfadiazine. 45,000 U. penicillin 
34 Sept. 7 7-1 4-14 4 days Discharged but later returned and 
died. Sulfadiazine 
25 Sept. 16 6-3 5-12 No Sulfaguanidine. 3B. coli, strepto- 
coccus 
20 Oct. 1 6-10 5-6 No 40,000 U. penicillin 
12 Oct. 5 6-6 5-3 No Discharged and readmitted. 90,000 
U. penicillin 
TABLE II. INFANTS RECOVERING FROM DIARRHEA 
DATEOF | DAYSIN BIRTH |DISCHARGE| BREAST 
DELIVERY | HOSPITAL | WEIGHT WEIGHT FED REMARKS 
Aug. 16 24 5-4 5-14 No 60 c.c. plasma, 80 c.c. blood. B. 
coli, staphylococcus 
Aug. 17 16 5-15 5-7 Yes 160,000 U. penicillin. Staph. albus, 
streptococcus 
Sept. 3 13 7-4 7-4 No Signed release 
Sept. 13 10 6-8 6-12 Yes Readmitted. 80 c.c. plasma. Staph- 
ylococcus, streptococcus 
Sept. 14 12 5-12 5-0 No B. coli, streptococcus 
Sept. 15 15 6-15 6-15 No Received some sterilized breast milk. 
B. coli, streptococcus 
Sept. 16 20 5-13 5-10 No Staphylococcus, streptococcus 
Sept. 16 9 6-12 6-7 Yes B. coli, streptococcus 
TABLE III. EPIDEMIC or DIARRHEA OF THE NEWBORN 
| CASES | DEATHS | RECOVERED 
Breast and bottle fed 4 1 3 
Bottle fed 13 8 5 
Total 17 9 8 


exclusively bottle fed. In the larger group occurred only four of the 17 cases, 
one of the nine deaths, and three of the eight recoveries, while in the smaller 
bottle-fed group occurred 13 of the 17 cases, eight of the nine deaths and five 
of the eight recoveries (Table III). 

During the month of September, I had 33 private cases (included among the 
143 deliveries), and I insisted that every mother nurse her baby. There were 
three that were not breast fed. One mother was very obstinate and refused to 
nurse, and hers was the only baby among the 33 to develop diarrhea and die. 
The babies were located in all of the nurseries, and it would seem that if diar- 
rhea was infectious or contagious, more of these 33 babies would have developed 
the disease. The conspicuous difference between the 32 who did not contract 
diarrhea and the one who did was that they were breast fed. 


Bacteriology of the Infant Stools 


Anderson and Nelson? collected from the literature 40 articles, in which 
3,065 cases of epidemic diarrhea of the newborn were reported, with 1,291 deaths, 
a mortality of 43 per cent. They felt there was marked variation in the severity 
of the epidemics and report one in which 26 infants developed diarrhea with 
one death, and that in a premature. No mention is made as to whether the babies 
were breast or bottle fed. During this epidemic, they examined the stools of 
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infants who had the disease for pathogenic bacteria, but the only organism they 
found with any regularity was a gram-negative bacillus of the paracolon group. 

In 1934, Hall and O’Toole? examined specimens of the meconium passed 
by 50 newborn infants, and found that 94 per cent of the specimens failed to 
show any bacteria on microscopic examination, but 36 per cent showed bacteria 
when cultured. They found that presence or absence of bacteria was not af- 
fected by ruptured membranes. 

In 1936, Snyder* reported that within thirty minutes after delivery bac- 
teria were present in the stools, and within two hours the majority of the stool 
specimens were shown to contain bacteria if enrichment methods of culture 
were used. He was able to isolate 15 different organisms. During the same 
year he* was able to recover B. welchit from the duodenum, ileum, and ascending 
colon of 27 stillborn infants. In all, 16 species were isolated from the intestinal 
contents of these babies. 

From September 13 to October 26, 1945, during the outbreak of epidemic 
diarrhea of the newborn at the Methodist Hospital, Brooklyn, smears and cul- 
tures were taken from the stools of eight babies who developed diarrhea (Tables 
I and II) and in five B. colt was found, in seven streptococcus, and in four 
staphylococcus. The normal infant’s stool does not contain either staphylococcus 
or streptococcus, and the question arises as to why these organisms were found 
in the stools of infants with diarrhea. A possible explanation is that the infant 
could not combat the organisms because of a failure to establish essential intes- 
tinal bacteria, which in turn may have been caused by sterile conditions at 
birth, as in cesarean section or vaginal antisepsis during labor, and by the sterile 
conditions of their subsequent care. 

At the Methodist Hospital we routinely instill the birth canal during labor 
and at the time of delivery, and there is no doubt that in doing so we destroy 
most of the bacteria which are found in the vagina. Vaginal antisepsis is an 
excellent means of keeping the mother from becoming infected following de- 
livery, but it robs the baby of the bacteria it is supposed to collect during its 
passage through the vagina at birth. Under normal circumstances, when a baby 
is born without vaginal sterilization, bacteria may reach the baby before birth 
and during delivery. Nature may have planned that the birth canal should be 
close to the rectum so that the baby might obtain essential bacteria immediately 
when born. In the animal kingdom there is no doubt that the intestinal bacteria 
of the mother are ingested by the young while suckling, since the breasts or ud- 
ders are almost continually in contact with excreta when the animal is lying 
down. 

Because the meconium is supposed to contain organisms essential to di- 
gestion, we took several cultures from the rectum of babies delivered following 
the use of vaginal antiseptics during labor and at birth, and in no ease did we 
find any gram-negative organisms, the normal organisms which should be in 
the intestines of the newborn infant. Most of the cultures were sterile, a few 
had staphylococcus, undoubtedly due to carelessness in taking the culture. In 
addition, to justify our procedure of doing low classical cesarean sections after 
the patient has been instilled during labor, and to prove no unnecessary risk is 
involved, 23 cultures were taken from the heads of babies so delivered immedi- 
ately following delivery. This was done in preference to taking uterine cultures 
because of the difficulty of getting a proper culture in the presence of the bleed- 
ing which so promptly follows delivery of the child. In none of the cultures 
were gram-negative organisms recovered, in three a staphylococcus was found, 
undoubtedly a contamination. If no gram-negative organisms were found, as 
was the case here, it would seem that there could be little chance of essential 
bacteria such as the Bacillus coli or the Bacillus bifidus reaching the intestines 
before birth. 
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Establishment of Proper Intestinal Flora 


How then do essential bacteria reach the intestines of the babies? Un- 
doubtedly, considerable bacteria are collected in the mouth and nose of the 
baby during birth. Very soon after delivery the baby is supposed to go to breast, 
and since the mother’s breast is not supposed to be sterile, the baby should re- 
ceive many: essential bacteria from this source. If the baby is not breast fed, 
the raw breast milk or certified raw cow’s milk would aid in establishing a suit- 
able intestinal flora. The thermometer by which the temperature is taken, if 
not properly sterilized, as occasionally happens, may transfer essential organisms 
from one baby to another. The nipple of the bottle, if the baby receives bottle 
feedings, though properly sterilized, may collect some bacteria before or during 
the feeding. It is true that in children and adults most of the organisms taken 
in by way of the mouth are destroyed before reaching the large intestine, but this 
may not be true so far as the newborn infant is concerned. Nature may have 
intended that in the newborn such organisms should not all be destroyed by 
the acid condition of the stomach and the intestinal ferments, so that the con- 
tents of the large intestines might be inoculated with essential organisms. The 
stomach of the baby is small, and undoubtedly much of the food taken in passes 
directly into the small intestines. It is easily conceivable that many bacteria 
taken into the mouth with the food during the early days of the child’s life 
pass quickly into the intestines and are not destroyed. The beneficial bacteria 
that get there presumably combat pathogenic organisms which, if unopposed, 
may cause disease, possibly gastroenteritis. 

It is evident that babies delivered by cesarean section or following the 
sterilization of the vagina during labor, who are kept in sterile surroundings 
and not put to breast, but fed on evaporated milk or boiled formula and given 
sterile water, experience considerable difficulty in getting the proper intestinal 
flora established. Therefore, we may be justified in such cases in deliberately 
inoculating the contents of the large intestine directly from a normal child, or, 
better still, with a culture of the essential bacteria, which could be easily in- 
stilled into the rectum. The best and easiest method of establishing the necessary 
intestinal flora, however, is breast feeding. 

Twenty years ago, before we began the use of vaginal antiseptics at the 
Methodist Hospital, we were not troubled with epidemic diarrhea. At that time, 
too, the babies were almost all breast fed and often went to the breast every two 
hours instead of every four hours, as at the present time. All formulas were 
very weak, which also encouraged breast feedings, and the babies were under the 
care of the obstetricians. 

I have been stressing a metabolic disturbance due to lack of the proper in- 
testinal flora as a probable cause of diarrhea of the newborn, and breast feeding 
as the best and easiest means to establish the flora and prevent the disease. Most 
pediatricians do not name a metabolic disturbance as the probable cause, but say 
the disease is caused by a virus. If this is the cause, then it must be carried to 
the nursery by someone who comes in contact with it. The factor of carriers 
may have some bearing on the occurrence of the disease, and should certainly 
be taken into consideration. The relationship, however, between breast feed- 
ing and immunity or recovery, as discovered in our experience at the Methodist 
Hospital, seems to merit further investigation and report. 


Summary 
1. Epidemic diarrhea of the newborn is usually attributed to a virus, car- 
ried to the nurseries by those coming in contact with the disease, and once there 
rapidly spreading from infant to infant. 
2. A probable cause of the disease is faulty metabolism, in turn caused by 
lack of proper intestinal flora. Beneficial bacteria in the infant’s intestines may 
serve to combat the pathogenic organisms producing the disease. 


Vol 53 
Mm nef EPIDEMIC DIARRHEA IN NEWBORN 289 


3. It has been proved that infants begin to acquire the essentia] intestinal 
bacteria at birth and even before, but babies delivered following vaginal anti- 
sepsis during labor and at the time of delivery, a routine procedure at the 
Methodist Hospital, and those born by cesarean section, have been found to have 
no bacteria in the intestines, either at birth or soon after. The conditions of 
their subsequent care, sterile water, boiled formula, immaculate surroundings, 
and so on, make for further difficulty in their establishing the proper flora. 

4. Breast feeding is the method of choice for introducing beneficial bac- 
teria into the intestines of these infants. 

5. For newborns who cannot be nursed, raw mother’s milk and raw certified 
cow’s milk are recommended as richest in beneficial bacteria. The inoculation 
of the large intestines or the rectum with essential bacteria may also be in- 
dicated. 

6. An epidemic of 17 cases is reported. There were nine deaths and eight 
recoveries, a mortality of over 50 per cent. Of the nine who died, eight were 
bottle fed, the ninth breast fed for only four days. Of the eight who recovered, 
five were bottle fed, three both bottle and breast fed. 

7. In a total of 148 living infants delivered during the month of September, 
when most of the cases occurred, 116 were both breast and bottle fed, and 27 
bottle fed, a proportion of 81 per cent and 19 per cent. In the 17 cases of diar- 
rhea, 13 occurred in the group of bottle-fed infants, with eight deaths; and four 
in the group of breast and bottle fed, with one death. 

8. In this same month there were 33 personal cases. Breast feeding, en- 
tirely or partially, was prescribed and carried out in all but three cases, and 
the only infant to contract diarrhea was bottle fed. These infants were in all 
the nurseries of the hospital and were not in the care of the pediatricians. 

9. During the epidemic, bacteriologic examination of a number of infant 
stools was made; streptococcus and staphylococcus or both were found in many 
instances. 

Conclusions 


Apparently a cause and effect relation exists between breast feeding and 
resistance to diarrhea of the newborn. Further investigation of our conclusions 
seems to be warranted. These are: that early establishment of the proper in- 
testinal flora serves to combat the pathogenic organisms causing epidemic diar- 
rhea of the newborn, and that breast feeding is the method of choice for intro- 
during beneficial bacteria into the newborn infant’s intestines; that infants 
exclusively breast fed should be immune to the disease, those exclusively bottle 
fed most susceptible, and those receiving some breast feeding able to recover if 
the disease is contracted; that in the presence of a threatened epidemic, inocula- 
tion of the large intestines or rectum with beneficial bacteria may confer im- 
munity if the baby is not breast fed. 
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PELVIC EXAMINATION FOR NURSES* 


Epwarp ALLEN, M.D., anp GALLOwAy, R.N., Cuicaco, IL. 
(From the Department of Gynecology and the School of Nursing of the Presbyterian Hospital) 


HYSICAL examination and health supervision of the nurses in our hospitals 

have been rapidly extended in the last few years. This is the logical result 
of the rapidly growing interest in preventive medicine and public health. The 
appalling rejection rate in the armed forces for both men and women is a 
challenge to us as a profession to find the reasons for and means of combating 
such a high incidence of actual and potential disease in our future parents of 
tomorrow.’ 

Examinations of large groups of women employed in industry during the 
war®* have emphasized the pressing need for recognition of these defects in 
health and the increased operating efficiency following their correction. 

Beginning with the rather cursory preliminary physical examination of 
earlier days, and progressing through x-ray examinations of the chest and 
gastrointestinal tract, inoculations against infectious disease, electrocardio- 
grams, blood counts, and blood pressure readings, the student nurses’ health 
departments of modern hospitals have gradually increased their health super- 
vision at least to the time of graduation.’ These efforts should be extended in 
scope to include the prepubertal period as well as the remainder of her pro- 
fessional career. 

Increasing nursing efficiency and decreased absentee days during the past 
emergency have undoubtedly resulted from early recognition and treatment 
for disease. A sick nurse is usually a poor nurse. A nurse who has had illness 
that has been corrected will be correspondingly more efficient in her under- 
standing and care of her patients’ problems. A well nurse who at regular 
intervals has reassurance about and correction of her health problems will be 
better able to give diligent thought to her studies and care to her patients. 

This formal training of the nurse concerning the value of complete routine 
physical examination, we believe, will become one of the most important parts 
of her curriculum, and will enable her to pass this knowledge on to her pa- 
tients with considerable av*”_ority. 

During long hours of close contact with the patient, the nurse has more 
opportunity and, it seems, sometimes more influence on the patient’s psychol- 
ogy of health protection than does the doctor. Our problem of the early 
recognition and cure of cancer must depend on educating the laity and the 
medical and nursing professions in the importance of complete routine physi- 
cal examination.*!° Many of these defects undoubtedly have their beginnings 
in utero, and extend throughout the periods of childhood and adolescence. 
The obstetrician and gynecologist should have as important a role to play in 


19 wn before the 579th regular meeting of the Chicago Gynecological Society, April 


290 


Volume 53 PELVIC EXAMINATION FOR NURSES 291 


Number 2 


their prevention and correction as does the pediatrician. Nutritional and hor- 
monal imbalances in the expectant mother may cause even more pronounced 
fundamental deviations from normal in her offspring than the emotional dis- 
turbances which she occasions in her growing child. In addition, many of the 
common defects in development and physiology which need correction must be 
detected early in life before the die is cast in the adult pattern. Routine com- 
plete physical examination of the adolescent girl for study and cure of disease 
offers one of the most fertile and important fields of preventive medicine 
today. Hospitals, and medical and nursing schools, should lead the way in 
this development. 

In our own training school until very recently, pelvic examination was 
not included in a rather extensive physical checkup unless the applicant gave 
a definite history of major gynecologic difficulty. This neglect was based on 
the antiquated belief in the existence and importance of the intact hymen. 
We have found both nurses and their parents very receptive and appreciative 
of these efforts in their behalf. 


TABLE I 
Unmarried 360 
Married 21 
Requested examinations 65 
Referred from other schools 3 
Examined in private office 8 


In the entire group, only one nurse has refused or objected to examination. 
The following week this individual requested examination of her own volition. 
In addition, 65 nurses who had preceded the initial group in training requested 
an examination. Most of these requests were not by nurses with pelvic com- 
plaints. In addition, three were referred from outside nursing schools, and 
eight came to the office for examination. Whenever the hymeneal ring was too 
tight for the usual painless rectovaginal procedure, a recto-abdominal exami- 
nation was done. The individual was informed that this type of examination 
was less accurate than the rectovaginal method, and investigation under gas 
was suggested. Thirty-six returned for this gas examination. In addition, 
even if the rectovaginal examination was possible, but the hymeneal ring was 
too tough, tight, or so constricted that it might later cause dyspareunia, dila- 
tation under gas was advised before marriage and offered at this time. Seven- 
teen availed themselves of this opportunity. Many of these hymeneal rings 
were markedly cribiform, or the high posterior plate brought the opening far 
forward just beneath the urethral orifice. In this group infantilism, retro- 
version, and erosion were very frequently found. At the time of the hymeneal 
dilatation, cauterization of the cervix was performed when indicated. Recog- 
nition of these defects in development earlier in life might have offered more 
physiologic methods for correction by adjustment of the hormonal and 
nutritional balance. 

Almost without exception, the nurse has shown evident relief and pleasure 
when informed that her genital organs seemed to be normal. When disease 
has been detected, measures for correction have for the most part been 
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eagerly accepted. It has seemed to me that our profession is trailing far be- 
hind lay opinion in its eagerness to avail itself of medical advances in this field 
of preventive medicine.” 

This report details the major and minor deviations from normal in the 
pelvic organs and their physiology of 381 student nurses. These examinations 
were made by one individual so that re-examination would have an authentic 
background. Due to the time required and exigencies of the period of war, 
the re-examinations have not been routine as they should have been, but only 
for those individuals where findings indicated it. We have later to check the 
three-year developmental period of training by routine pelvic examinations 
each six months. 

It was quite apparent that the preliminary history given by these girls 
concerning regularity, duration, and amount of menstrual flow was as inac- 
curate as the usual one obtained in a gynecologist’s office.’* ** The history of 
disability from dysmenorrhea and presence of leucorrhea was particularly 
inaccurate, because the applicant had felt that pelvic complaints above all 
others carried a stigmata, and would be most likely to cause rejection for train- 
ing. Attempts have been made to overcome these ideas and to instruct all of these 
girls in the importance of accurate observation by themselves of one of the 
most important of their bodily functions. This training has borne fruit in 
subsequent decisions concerning therapy, and many minor and a few major 
defects in physiology have been uncovered by this more scientific observation. 


TABLE II. AGE 


17-22 years 344 
23-30 years 28 
30-34 years 9 

Total 381 


The average age in this series is comparable to the greatest number of 
male inductees examined for our armed forces during the past war. The high 
incidence of major and minor disease is approximately that found in our 
young men by careful physical examination. 

The standards used to determine the normal weight at the respective age 
levels were the usual ones followed in nutritional diseases. A deviation of 6 
pounds on either side of normal has been allowed for differences in skeletal 
development or the transitory increment of food and fluid. 


TaBLE III. WEIGHT 


Normal weight 


Normal findings. 82 

Normal weight 

Abnormal findings 115 
Underweight 

Normal findings 21 

Underweight 

Abnormal! findings 86 

Overweight 

Normal findings 16 ’ 
Overweight 


Abnormal! findings 61 


Volume 3 PELVIC EXAMINATION FOR NURSES 293 
u 


Using weight alone as a yardstick of nutritional balance, it has become 
quite obvious that structural and physiologic deviations increase proportion- 
ately as we depart from the normal. 

Our human machine resembles an airplane. If it is lubricated intelli- 
gently and kept on the beam, fewer crashes occur. The nursing supervisors 
have verified the increased efficiency not only in the hospital] but in classwork, 
as their charges have been brought back on the nutritional beam. 


We have arbitrarily divided this group of young women into six series. 
This division has been made on the basis of normal weights without symptoms 
or abnormal physical findings as compared with normal weights exhibiting 
either or both symptoms and abnormalities. The remaining four groups com- 
prise, in like manner, those individuals who were underweight or overweight, 
with or without abnormal findings or symptoms. As has been previously 
stated, the total number of entirely normal individuals is low, 119 out of 381, 
or 32 per cent. There are approximately three times as many abnormal find- 
ings in the overweight and underweight groups as there are in those of the 
normal weight series. There were 197 in the normal weight group, 107 under- 
weight, and 77 overweight. Abnormalities were listed both as symptoms and 
as physical findings. 

The menstrual histories were checked as closely as possible, but it was 
quite difficult to obtain accurate data from many individuals, especially con- 
cerning the quantity of flow. Eight to fourteen pads were chosen as the normal 
blood loss. Dysmenorrhea requiring medication or bed rest was tabulated; 
minor cramps were disregarded. Absence of periods for three months or 
longer was considered as amenorrhea. Several of them had extended for a 
year or longer. In one instance, the pelvie organs and vaginal mucous mem- 
brane were those of an advanced menopause. All of these amenorrheas have 
been corrected. 

The physical abnormalities varied from simple infantile or retroverted 
uteri to pathology of major importance, such as fibroids, endometriosis, or 
ovarian cysts as large as a fetal head. 

Many of the amenorrheas and oligomenorrheas fell in the group of low- 
ered metabolism and were improved by appropriate doses of thyroid and loss 
or gain in weight. However, in many of the others, clinical signs and symp- 


TABLE IV 
Normal menstruation 187 
Dysmenorrhea 78 
Menorrhagia 83 
Oligomenorrhea 64 
Amenorrhea 10 
TABLE V 

Retroversion 57 
Infantile uterus or vagina 31 
Tight hymen 45 
Septate vagina 1 
Vaginal cyst 2 
Congenital erosion 64 
Fibroids 1 
Cervical polypi 1 
Pelvic inflammation 1 
Endometriosis 16 
Vaginitis 

Yeast 5 
Trichomonas 7 
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toms of thyroid insufficiency, such as dry hair, skin, and nails, bradycardia, 
fatigue, and sensitivity to cold were present and improved along with the 
menstrual disturbances with thyroid therapy, although the basal metabolism 
determination was within normal limits. Several of the more severe hirsut- 
isms were also associated with evidences of lowered metabolism and other 
signs of glandular dyscrasia. Thyroid and theelin therapy seemed to cause 
some improvement. Electrolysis rather than plucking the unsightly hair 
caused psychologic improvement, if not retardation of hair growth. 


TABLE VI 


Ovarian cysts 
Simple follicular 
Multilocular cystadenoma 
Dermoid 
Chocolate 
Corpus luteum 
Hirsutism 
Thyroid imbalance 
(-11 to -30) 
(+11 to +18) 


oo OR Co 


Four of these women had had previous oophorectomies before they entered 
training. If we add these to the ovarian pathology encountered during our 
examination, the rate of ovarian pathology is quite high. All of these tumors 
of the ovary except the large multilocular cystadenoma and three of the endo- 
metrial ovarian cysts were removed through the cul-de-sac. In addition, one 
pelvic abscess and nine appendectomies had been previously performed. 

The surgical procedures which we performed, with the indications for 


them, are shown in Table VII. 


TABLE VII 

Dilatation of hymen 17 
Hymenotomy 2 
Dilatation and curettement 

(for dysmenorrhea) 8 
Dilatation and posterior colpotomy 

(endometriosis or ovarian cysts) 11 
Removal of vaginal cysts 1 
Laparotomy (endometriosis or chocolate cysts) 3 
Cautery of cervix 41 


(of 77 Cervical erosions) 


We have only operated upon those patients with endometriosis when the 
symptoms and palpatory findings were pronounced, or where progression was 
evident. There can be little doubt that early recognition and treatment of endo- 
metriosis will usually prevent the need for more destructive surgery at a later 


date.* We hope that the correction of some of the nutritional and metabolic 
disturbances have not come too late to bear fruit in the sexual and reproduc- 
tive life of these young women. If even a few of them continue, and in turn 
teach their daughters to have routine pelvic examination,” it will not only aid 
in our fight to control cancer, but prevent other disease as well. 
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AN ANALYSIS OF 212 CONSECUTIVE CASES OF 
ECTOPIC PREGNANCY* 


B. Lerr, M.D., anp S. G. Winson, M.D., PHILADELPHIA, PA. 
(From the Department of Gynecology, Mount Sinai Hospital) 


F TWO hundred twelve consecutive cases of ectopic pregnancy admitted to 
the Mount Sinai Hospital since 1915, 172 were treated from 1930 to date, 
and are the subject of this analysis. From 1915 to 1930, 40 cases were admitted. 


These were reported in 1929.2 

In 1944 the Philadelphia Committee on Maternal Welfare reported 101 fatal 
eases of ectopic pregnancy occurring in the years 1930 to 1943, inclusive. We 
drew a great deal on the findings of this committee and are indebted to it. 

The average age of the 172 cases we are reporting was 34 years. The aver- 
age stay in the hospital was 14.4 days. With the exception of one, the patients 
were white. All were operated upon. Forty-five (26.1 per cent) of the cases 
were in shock when admitted. 


History and Symptoms.—tThe classical triad of symptoms, pain, vaginal 
bleeding, and one or more missed periods were noted 118 times (62.7 per cent). 
One hundred forty-three patients (83.1 per cent) had pain and bleeding. Of the 
172, only two had but a single one of these symptoms. Thirty-nine gave no his- 
tory of a missed period. Twenty-nine had no vaginal bleeding. A palpable 
pelvic mass was noted in 62.6 per cent of the cases (116 times). In many of 
those cases where a mass was not discernible, marked tenderness was noted when 
the broad ligament on the affected side was put on tension. Too much emphasis 
eannot be placed on this physical finding. 

Diagnosis ——One hundred fifty-eight cases were correctly diagnosed before 
operation ; 14 were diagnosed at operation ; 47 cases with a working diagnosis of 
ectopic pregnancy were later proved to have had other pathology. Hence we 
had 61 failures in diagnosis against 158 correct preoperative diagnoses, a cor- 
rected error in diagnosis of 36.6 per cent. 

Diagnostic aids were as follows: twenty-seven curettages; six colpotomies ; 
and ten Aschheim-Zondek tests, seven positive and three negative. It is our 
studied opinion that the greatest single aid in diagnosis is a good history. 

Analysis of Operations.—Highty-seven patients were found ruptured; 31 
had tubal abortion; 50 were unruptured; there were two abdominal pregnancies 
(one of these was twins) and two ovarian pregnancies. In the group there were 
two cases of intra- and extrauterine pregnancies. One had twin pregnancy in 
the same tube, and three had previous ectopics on the opposite side. 

As to the type of surgery performed, there were 82 salpingo-oophorectomies, 
73 salpingectomies, 14 tubal resections, and three hysterectomies. 

Eighty-two patients (47 per cent) had additional surgery. The end results 
in this group were the same as in the group that had no additional surgery. 
Twenty-one surgeons operated on the entire group. Although five of the 21 were 
residents in training, the results were the same. 


*Presented at a meeting of the Philadelphia Obstetrical Society, May 3, 1946. 
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Discussion of Mortality Rates in Ectopic Pregnancy 


Mortality statistics of extrauterine pregnancies present a rather bizarre pic- 
ture. Our interest in this analysis is mainly focused on this phase of the subject. 


The 212 cases covered by this survey were all operated upon and all 
recovered. We have no mortality to report. 


Because of a combined effort by many agencies, the maternal mortality 
rate in the United States has been reduced from 6.5 per 1,000* to 2.4 in 1948, 
the last available federal statistics. In that same year, 7.2 per cent of maternal 
deaths were due to ectopic pregnancies, 

The Philadelphia report shows a drop in the mortality rate of ectopic 
pregnancies of 5.6 per cent for the first six years of the study to 3.5 per cent 
in the last seven years. During the last two years of that study, a further 
drop of 2.2 per cent was noted. 

The Philadelphia report makes the following pertinent observations: of 
the 101 fatalities studied, 13 were considered nonpreventable. In 58 per cent, 
responsibility was assigned to the profession. The report lists the following 
_ avoidable factors: 


Failure of diagnosis on the part of the referring physician 
Failure of diagnosis on the part of the surgeon 

Delay in operation 

Lack of transfusion 

Poor choice of operative procedure 

Inadequate surgery 

Multiple surgery 


We shall now attempt to evaluate and correlate these factors with our 
findings. 

Failure of Diagnosis——A record of 158 correct preoperative diagnoses out 
of 172 cases would tend to corroborate the Philadelphia Committee’s conclusion 
that failure of diagnosis is an important factor. But our diagnostic acumen 
must be evaluated against the fact that on 47 traceable occasions we were wrong 
in suspecting ectopic. Added to the fourteen we failed to diagnose, we have a 
corrected error in diagnosis of 39.2 per cent (61 cases). 

Treatment of shock and time of operation.—Of the 101 fatal cases, 90 were 
hospitalized. Of these, only 65 were operated upon, 21 on admission, 12 within 
twelve hours, 14 within twenty-four hours, and 18 beyond twenty-four hours. 
Since all of these cases died, it is presumed that all, or nearly all, were in a state 
of shock upon admission. In the Mount Sinai group, 45 cases were in shock 
at time of admission, 39 were operated upon immediately, two within twelve 
hours, and four delayed because of failure in diagnosis. 

There is no question concerning the fact that delay in operation is respon- 
sible for many deaths. Yet in our series of 45 cases with shock, four opera- 
tions were delayed because of failure in diagnosis, one as long as six months. 
In spite of this delay, the four patients survived. It is our opinion that prompt 
and effective measures taken to combat shock were responsible for their survival. 

Fine, Frank, and Seligman,’ in a controlled experiment on shock due to 
blood loss in dogs, recently demonstrated that the diminished blood volume 
in the portal circulation results in liver damage. They further demonstrated 
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that such damage inevitably resulted when the blood pressure in these dogs 
dropped to 30 mm. mercury for one and a half to three hours, and that replace- 
ment of blood volume after such a lapse of time was useless. Shock became 
irreversible to blood transfusion. 

Transfusions—Of the 90 fatal hospitalized cases in the Philadelphia 
report, only 42 transfusions were administered to 37 of these patients. Two 
were given autotransfusion, and. 51 were not transfused. Of the forty-five 
cases in this analysis who were suffering from shock when admitted, all were 
transfused. The number of transfusions given to this group was eighty-two. 

Maintaining blood volume is the most important factor in the ultimate out- 
come of cases in shock. One may, on occasion, err in diagnosis, surgical judg- 
ment, or surgical technique without losing the patient. But delay in combating 


shock is fatal. 
The following case report illustrates this dictum. 


Mrs. C., aged 32 years, was admitted in shock. We failed to make a 
correct diagnosis. On admission her hemoglobin was 40 per cent, and she 
had 2,190,000 red blood cells. In spite of three blood transfusions given dur- 
ing the first forty-eight hours, her hemoglobin dropped to 36 per cent. Two 
additional transfusions were administered during the next forty-eight hours. 
On the ninth day her hemoglobin had risen to 78 per cent and her blood 
count was 4,150,000 red blood cells. She was symptom free and was dis- 
charged from the hospital. 

This patient went home and attended to her household duties for six 
months. She was readmitted with a diagnosis of uterine fibroid. Findings at 
operation were an old ruptured ectopic pregnancy that had sealed off, massive 
adhesions, and a great amount of old, clotted blood. She made an uneventful 


recovery. 
Summary 


1. An analysis of 212 consecutive cases of ectopic pregnancy without a 
death is given. 

2. The mortality statistics of ectopic pregnancy are reviewed. 

3. Evaluation of therapy is made. 


Conclusions 


The greatest single factor in reducing the mortality rate of ectopic preg- 
nancy is early recognition of shock and its immediate treatment. 

Next in importance is being ectopic-minded, even if every third or fourth 
ease is erroneously diagnosed. Our analysis shows that for every three correct 
diagnoses, one was incorrect. 

The best aid to diagnosis is a thorough history, with emphasis on the 
salient symptoms of pain, vaginal bleeding, and one or more missed periods. 
Eighty per cent of all ectopic pregnancies will give a history of at least two 
of these symptoms. 

Once a diagnosis is made, operate. The amount of surgery done beyond 
controlling the hemorrhage should be limited not only by the patient’s condi- 
tion, but also by the operator’s own surgical limitations. The results in this 
series have been consistently good, even in the hands of men in training. We 
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attribute this to the fact that unlimited surgical privileges are few, and those 
who are given limited surgical privileges are carefully supervised. 

That we did not have a single death due to embolism or other so-called 
unavoidable complications, we credit to good fortune. 
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PARENTERAL VITAMIN K THERAPY DURING THE ANTEPARTUM 
PERIOD AND ITS EFFECTS ON THE INFANTS’ 
PROTHROMBIN LEVELS* 


C. Reicu, M.D., R. L. McCreapy, M.D., anp H. Cuaptin, M.D., 
New York, N. Y.; R. Lipkin, TECHNICAL ASSISTANT 


(From the Lenox Hill Hospital) 


N A preliminary report published in 1941, McCready, Callahan, and Grandin’ 

discussed the effectiveness, particularly in infants, of parenteral vitamin K 

therapy administered to pregnant women before the onset of, and during labor. 
A summary of their findings is as follows: 

1. Parenteral vitamin K therapy does not seem to effect the normal pro- 
thrombin level in pregnant women. 

2. Parenteral vitamin K therapy given during labor caused definite eleva- 
tion of the blood prothrombin level in 16 of 22 infants. 

3. Elevation of the infants prothrombin level seems to occur very quickly 
after injection in the mother. If more than fifteen hours elapse between injec- 
tion of the drug and delivery, the effect seems to be decreased. 

The vitamin K administered was water soluble, and from the above results 
we may assume that placental transmission of this substance occurs. 

These studies have been continued until a series of 500 eases have been ac- 
eumulated, which is the substance of this report. 


A considerable literature on this subject has sprung up during this interval, 
and the results have been very encouraging, especially in reference to the pre- 
vention of hemorrhagic disease of the newborn. According to Pray,? hemor- 
rhagic disease of the newborn occurs in about 0.7 per cent of newly born infants. 
The usual time of appearance is between the second and fourth days of life. 
The bleeding, of an oozing type, may come from almost any part of the body, 
the umbilicus, cutaneous surfaces, and bowel being the favorite sites. Intra- 
cranial hemorrhage, hepatic, and adrenal hemorrhage are also common. Willi® 
found, from a study of 476 cases of hemorrhage in newborn infants, that vitamin 
K therapy yields excellent results in hemorrhage from the digestive tract, 
umbilicus, and skin. 

Hauser,‘ on the other hand, in a study of 2,280 infants receiving vitamin K 
prophylactically and 2,250 controls, concludes that while vitamin K therapy 
definitely influences the prothrombin time in infants born at term, it does not 
necessarily influence mortality from hemorrhage. However, he also states that 
mortality of prematures in the treated group was only half that of the untreated 
group, which indicates a marked prophylactic effect of the vitamin K. It is 
agreed generally that during the first few days of an infant’s life a deficiency 
of prothrombin exists in the circulating blood. According to Butt® most workers 
believe that instances of cerebral hemorrhage occurring in the course of birth 
with minimal trauma are precipitated by small hemorrhages which endure for 


*This work was done under a grant from the Keufel Fund and Abbott Laboratories. The 
Vitamin K (Menadione) was supplied by Abbott Laboratories. 
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a few days. For this reason, the lives of some of the infants might be saved if 
the blood at birth had better coagulation properties. Lehman,* in a comparison 
of deaths from bleeding in 13,250 full-term infants receiving vitamin K with 
17,740 untreated cases, showed that 1.6 per thousand could be saved by the 
treatment. 

Williams’ emphasizes the fact that, due to the precipitous drop in the pro- 
thrombin level during the first days of life, hemorrhagic disease of the newborn 
is a potential threat to all infants. Consequently, if an infant should bleed ac- 
cidentally, the amount of blood lost may be sufficient to reduce the prothrombin 
level still further, to a point where hemorrhage becomes difficult to control. The 
ordinary tests for bleeding and clotting appear to reveal the abnormality of 
the blood only when the prothrombin deficiency is extreme. It is for this reason 
that prothrombin estimation of the blood as developed by Quick is so important. 
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Williams is further of the opinion that trauma will continue to be the pre- 
dominate cause of intracranial hemorrhage of the newborn. His work shows 
that infants subjected to some degree of injury may fail to develop a significant 
hemorrhage unless a marked decrease in the prothrombin level is present. Simi- 
larly, a mild hemorrhage may become marked as the physiologic decrease in pro- 
thrombin develops forty-eight hours subsequent to delivery. It is therefore 
seen that vitamin K administered to the mother before delivery should afford 
increased protection to the infant. 


Method 


In our studies on 500 cases, the following routine was observed. An intra- 
muscular injection of 20 mg. of menadione bisulfite or hykinone was given to ev- 
ery mother before delivery. If the labor was prolonged over twelve hours, this 
injection was repeated. If the labor was four hours or less the infant was given 
an additional injection of 2 mg. of hykinone. Prothrombin tests were done on 
the infants daily for the first week of their lives. The technical details of per- 
forming the prothrombin test on the infants are as follows: 
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1. The thromboplastin was prepared from rabbit’s lungs by the desiccation 
method of Shapiro and his co-workers.® 

2. One hundred milligrams of this dried thromboplastin was mixed with 5 
e.c. saline and inactivated at 58° C. for fifteen minutes. The mixture was then 
centrifuged slowly and the supernatant fluid used. With a Sahli hemoglobin 
pipette 20 cu.mm. of blood was drawn from a small incision in the infant’s heel, 
and blown into a hollow ground slide already containing 20 cu.mm,. of the inacti- 
vated thromboplastin solution prepared above. The stop watch was started at 
this moment, and the blood thromboplastin mixture was stirred with a fine wire 
loop until the clot appeared. The stop watch was stopped at this point and the 
time in seconds noted. 

Fig. 1 shows a composite curve of the prothrombin levels of our treated 
cases as compared with cases in which no vitamin K was administered. 

In those patients in which no vitamin K was given to the mother or child, 
the prothrombin levels in the infants start at about forty-five seconds on the 
first day of life, and rise to about sixty seconds between the second and fourth 
day, dropping to a normal of thirty-two seconds on the seventh day. The com- 
posite curve of the cases treated according to the schedule outlined above start 
on the first day of life with a prothrombin level of about thirty-two seconds, 
and, with slight variations, maintain this level throughout the first seven days. 

As is the case in any series of experimental observations there were some 
exceptions. Five cases were observed which maintained a flat prothrombin 
curve, notwithstanding the fact that no vitamin K had been given either to the 
mother or child. In these cases the mothers must have had exceptionally large 
stores of vitamin K, or the infants started to manufacture their own supply 
unusually early. In three cases out of the 500 in which vitamin K was admin- 
istered, there was no response in the infants, and the prothrombin levels became 
elevated on the third and fourth days. In two of these cases the prothrombin 
levels of the mothers were even better than average. One infant was jaundiced, 
which may explain the lack of response in that case, but the other two cases 
are more difficult to understand. However, lack of response in three out of 500 
cases is less than 1 per cent, so that we can say that the method of administration 
of vitamin K as outlined is adequate. 


Summary and Conclusions 


1, Parenteral vitamin K therapy does not affect the normal prothrombin 
level in pregnant women, but its effects in the infant are manifested promptly 
after injection. 

2. In a study of 500 cases, an injection of 20 mg. of hykinone given to the 
mother before delivery resulted in normal prothrombin levels in 99 per cent of 
the infants. 

3. Vitamin K injected into the mother before delivery or into the infant 
immediately after birth is the best prevention for hemorrhagic disease of the 
newborn. 
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MATERNAL PULMONARY EMBOLISM BY CONTENTS OF THE 
AMNIOTIC FLUID 


CLARENCE T. Hemmines, M.D., F.A.C.S., CLEVELAND, OHIO 
(From the Dwision of Obstetrics and Gynecology, Saint Luke’s Hospital) 


ATAL maternal pulmonary embolism by amniotic fluid and its particulate 

contents was described by Steiner and Lushbaugh' in 1941. A related paper 
by the same authors? followed in 1942. These authors found that the disease 
clinically was characterized by profound shock, which led in some cases to 
pulmonary edema, and in others was accompanied by uterine atony and hemor- 
rhage. The essential pathology was found on microscopic examination of the 
lung. It consisted of widespread embolism of small pulmonary arteries, 
arterioles, and capillaries by the particulate matter found in amniotic fluid 
and meconium. They reported that the disease had been duplicated clinically 
and pathologically in dogs and rabbits by the intravenous injection of those 
substances obtained from human beings. 

Diligent search of medical literature revealed that this case in question is 
the eleventh of its category to be reported. We owe a debt of gratitude to 
Steiner and Lushbaugh, who, during their microscopic observations of lung 
tissue in general autopsies, discovered and reported’ in 1941 this widespread 
embolism of smal] pulmonary arteries, arterioles, and capillaries by contents 
of the amniotic fluid, i.e., a causation for pulmonary embolism which had not 
previously been known. All reported cases of this unfamiliar disease were 
diagnosed upon microscopic necropsy findings, and the above authors report 
an incidence of fatal cases amounting to 0.2 per cent in general autopsies and 
1:8,000 confinements. 

The writer, having conducted a study of post delivery deaths caused by 
embolism in 1935,* has been deeply interested in this subject. After complet- 
ing a review of the causes of maternal death in Cleveland during the five-year 
period from 1930 to 1934 inclusive, involving 80,136 births, he was greatly sur- 
prised to discover that embolism was responsible for 14.5 per cent of the deliv- 
ery deaths. He found a total of 469 maternal deaths, of which 254 were classi- 
fied as delivery deaths, i.e., deaths which occurred in mothers whose babies 
were delivered at or beyond the period of viability. In these 254 delivery 
deaths, he found 37 post delivery embolic deaths, which represents an inci- 
dence of one such death to every 2,138 births included in the survey, or 14.5 
per cent of the delivery deaths and 7.8 per cent of the total maternal deaths. 
Compared to reports of other American cities, these figures were relatively 
high; for example, New York’s three-year survey* showed that the post deliv- 
ery embolic deaths amounted to 7.4 per cent of the delivery deaths, and Phila- 
delphia’s two-year study® reported 11.2 per cent in the same manner. The fact 
that this rate was high gave added impetus to this study, which had involved 
the records of 13 Cleveland hospitals. 

In retrospect, after six. months spent in contacting the medical staff of 13 
hospitals, studying their charted records and checking the death certificates 
with the Cleveland Bureau of Vital Statistics, the writer found to his great 
disappointment that causation of death in reference to these 37 embolic fatali- 
ties was determined by clinica] diagnosis only. Although these records were 
authentic, and the physicians who recorded their observations and procedures 
were well trained, sincere, and mature in mind, the writer believes that with- 
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out autopsy, not infrequently the diagnosis of pulmonary embolus is incor- 
rectly made. He further believes that this is true not only in obstetrics, but 
in surgery and medicine as well. 

No obstetric accident is quite so tragic and no situation in the entire field 
of obstetrics quite so distressing as that following sudden death caused by 
embolism. The confusion and grief of the relatives brought about by the 
tragic and sudden death make it almost impossible in many instances to obtain 
an autopsy. Following such a death, autopsy is never more desperately needed 
to make a correct diagnosis and to aid us in establishing correct classifications 
for obstetric problems which terminate in death of the patient. 

By autopsy, Steiner and Lushbaugh' have disclosed a new causation for 
pulmonary embolus in the puerperium, and this leads us to change our classi- 
fication of this disease as follows: 

Pulmonary embolism in the puerperium produced by: (a) Large thrombi 
which originate in the maternal systemic venous system. (b) Those thrombi 
originating in the right side of the heart. (c) Air emboli. (d) Nonfatal pul- 
monary embolism by placental fragments. This type has been described by 
Ceelen and associates,® and is recognized as a common, if not constant, occur- 
rence by pathologists who have an opportunity to examine lungs microscopi- 
cally in women dead of other causes in early puerperium. Geipel,’ in 1928, 
described 40 personal observations of ectopic decidual formations in the pelvic 
glands, omentum, diaphragm, appendix, and spleen. (e) Contents of the am- 
niotic fluid. This unusual type of embolism is manifest at autopsy by the 
microscopic appearance of mucus, vernix, lanugo hair, and meconium in the 
arteries, arterioles, and capillaries of the lung. 


Case Report 


Mrs. E. P., a 33-year-old: white para i, gravida ii, was admitted to the 
obstetric service the evening of March 15, 1946. The expected day of delivery 
was March 4, 1946. Her membranes had ruptured at 8:30 p.m.; she had a pink 
slow but had not had pain. The history was otherwise negative, and the pre- 
vious pregnancy had been uncomplicated. The first infant’s weight was 814 
pounds, and the labor was six and one-half hours. 

Physical examination disclosed a blood pressure of 100/72; her temperature 
was 36.2° C.; pulse, 88; respiration, 20. The patient was an apparently normal 
term pregnancy. The examination revealed normal findings, including a fetal 
heart of 152 in the right lower quadrant. The position of the fetus was right 
occipitoanterior, the head was floating, and the cervix admitted one finger 
upon rectal examination. The pelvic measurements were: intraspinous, 22 
em.; intracrestal, 25 em.; and external conjugate, 19 em. 

This patient presented herself for prenatal care Aug. 22, 1945. On initial 
physical examination at that time, her chest was clear, and heart not remarkable. 
Breasts negative, teeth in good repair, and external pelvimetry gave measure- 
ments all within normal limits. Vaginal examination found normal structures, 
except for an old laceration of the cervix. The patient was seen on nine separate 
visits prenatally, during which the blood pressure ranged from 106/68 to 122/80. 
Weight showed a progressive gain from 121 pounds to 149 pounds, and complete 
urinalysis totally negative at all times. Hemoglobin in January, 1946, was 80 
per cent. In November, 1945, the patient was placed on a low caloric diet and 
1 grain thyroid extract twice a day after gaining 814 pounds the preceding 
month. Serologic (prenatal) test for syphilis taken November 28, 1945, was 
reported negative. 

On March 6, the patient presented complaints of headache, dizziness, spots 
before her eyes, and insomnia. No edema was present. Her blood pressure 
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was 122/80; urine, negative. The general condition was attributed to anxiety, 
but she was put on a toxemia regime. On March 12, the patient returned; her 
condition was much improved. 

Course.—The patient began to have some irregular pains, but these ceased 
shortly. No further dilatation occurred in the first eighteen hours. This was 
confirmed by vaginal examination, and x-ray pelvimetry was carried out which 
showed all measurements were within normal limits. 

At 10 p.m., on March 17, 1946, there was castor oil induction. At 2 A.M. on 
March 18, 1946, while the patient was on the bedpan, there was a sudden dis- 
charge of about 30 ¢.c. of bright red blood (assumed to be from the vagina). 
There was no further abnormal bleeding. Blood pressure was 108/74; pulse, 92; 
respiration, 24. The fetal heart was last recorded at 9 p.m., on March 17, 1946, 
as 132. The fetal heart was not audible at the time of the bleeding, although the 
fetus seemed unusually active. Blood was drawn for typing and cross match. 

At 4 p.m., on March 18, the patient complained of a feeling of chilliness, and 
her temperature was 38.5° C. At 5:30 p.m. the temperature was 40.3° C., and 
slight bleeding from the gums was noticed. The patient was very restless, but 
was not irrational. She was given 1 Gm. of sulfadiazine per os at 5:30 P.M., 
but was unable to retain it. An intravenous injection of 1,500 e.c. of 5 per cent 
glucose in water was started at 5:45 p.m. 

At 7 p.m., her temperature was 40.9° C.; pulse, 108; respiration, 32, Exami- 
nation of the heart showed the presence of a harsh, blowing, systolic murmur 
heard over all areas. This was not present on admission. Examination of the 
lungs was negative. There was marked bleeding from the mouth, and the 
lips were parched and dry. Uterine contractions were severe, of two to three 
minutes and forty-five seconds’ duration. 

At 8:00 p.m., the patient was taken to the delivery room with the fetal head 
on the perineum. It was noted that the skin was cooler, mottled, and that the 
blood pressure was 74/34. The pulse was very rapid and weak, and respirations 
were rapid and shallow. 

At 8:45 p.m., after seventeen hours and forty-five minutes of irregular dry 
labor, and seventy-two hours and fifteen minutes of ruptured membranes, a 
stillborn fetus, 7 pounds and 15 ounces, was spontaneously delivered, and very 
little blood was behind the placenta. The latter had a foul smell, and it was 
noted that the blood did not clot, so the uterus was packed, even though it 
responded well to ergotrate. 

The anesthetist noticed an increasing amount of blood in the mouth at 
this time. Even in the state of shock, blood extravasated from the venapunc- 
ture wounds into the tissues. Auscultation of the lungs revealed coarse, moist 
rales, more prominent on the left side of the chest. Respirations ceased just 
as a cut down was completed for whole blood. Intracardiae adrenalin was 
given, but the heart continued only a few minutes. Oxygen with the closed 
bag system of artificial respiration was not successful. The patient expired 
at 9:30 p.m. on March 18, 1946. 

Postmortem Findings.—Slight cyanosis and pallor of the nail bed, and there 
was a yellowish cast to the skin of the face, especially around the mouth and 
chin. Generally there was a yellowish cast, cyanosis, and pigmentation of the 
skin. Thorax and abdomen not remarkable. Pleura showed congestion, and 
several punctate hemorrhages were seen in it. Left lung weighed 350 Gm., and 
the right, 380 Gm. Upper lobes of both lungs were mottled. Heart weighed 260 
Gm. Pericardium when opened contained about 100 e.c. of blood. Spleen 
weighed 450 Gm. It was markedly enlarged. Liver weighed 1,750 Gm. It was 
paler than usual. Uterus weighed 1,250 Gm. The fundus reached the level of 
the umbilicus. 
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Histopathology.—Microscopic diagnosis of the lungs (Dr. Rafael Domin- 
quez). (1) Acute passive congestion of lungs, slight; (2) edema of lungs, 
slight; (3) multiple emboli of intrinsic blood vessels of lungs by mucus, and 
epidermal squamae (the term ‘‘epidermal squamae’’ includes vernix, lanugo 
hair and meconium); and (4) discrete thrombo-embolism of pulmonary vessels. 

Final Pathologic Diagnosis——Extensive pulmonary embolism by amniotic 
material (mucus and epithelial squamae); term delivery, intrapartum death; 
and stillbirth. 

Discussion 

This case presented the casual multiparous parturient with an uneventful 
prenatal record, a normal pelvimetry, negative serology, no toxemia, and no 
past history of systemic diseases, whose labor ended in tragic death. The 
diagnosis was not disclosed until the lung tissue was microscopically examined 


at autopsy. 

Except for the terminal bleeding from the nose, gums, and subcuticular 
tissues, the mottled skin, the pulmonary edema under anesthesia (nitrous oxide 
and oxygen), and the cardiovascular collapse, no clinical diagnosis was made. 
In this widespread massive type of pulmonary embolism naturally supportive 


treatment was of no avail. 

After the patient had spent forty-eight hours in the hospital, in and out 
of bed with irregular contractions (mostly Braxton-Hicks) and slight loss of 
amniotic fluid, 45 ¢.c. of oleum recini was given. Four hours later labor of 
moderate severity began with an expulsion of 30 ¢.c. of blood while on the 
bedpan. No further bleeding was noticed until delivery. The delivery was 
spontaneous. Following placental delivery, bleeding was less than normal. 
There were no new lacerations of the cervix or outlet. There were no signs of 
uterine rupture. 1,500 ¢.c. of 5 per cent glucose intravenously failed to cause 
any drop in a temperature of 40.9° C. 

Embolism was mentioned clinically, but was ruled out because she com- 
plained of no cough, no chest pain, or discomfort. The cardinal signs of em- 
bolism were absent until immediately before death, when she became dyspneic, 
and finally cyanotic. 

In consideration of the confusion of signs and symptoms mentioned above, 
it was quite evident that clinical diagnosis was most difficult. 


Summary 
1. Maternal pulmonary embolism by contents of the amniotic fluid pre- 
sents a new category for the causation of lung embolism. 
2. Ten cases have been reported in the literature. 


3. A new case is reported. 
4. The diagnosis of all cases have been made at necropsy. 
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OIL EMBOLISM FOLLOWING HYSTEROSALPINGOGRAPHY 


Francis M. INcErsoui, M.D., anp LaurENCcE L, Rogssins, M.D., Boston, Mass. 


(From the Vincent Memorial Hospital [the Gynecologic Service of the Massachusetts General 
Hospital] and the Department of Radiology of the Massachusetts General Hospital) 


HE purpose of this report is to record another instance of oil embolism, 

a serious complication, following hysterosalpingography. The procedure 
is a rather common, and usually benign examination in gynecologic and roent- 
genologic practice, but it should be remembered that, like intravenous pyelog- 
raphy,’ it is not entirely without danger. 

A few cases of oil embolism have been published in the American litera- 
ture,” * ° but most of the material on this subject has appeared in journals 
published outside the United States. Cases have been reported in which, fol- 
lowing hysterosalpingography, cough and occasionally blood-stained sputum 
occurred and were attributed to small pulmonary emboli..”* Gajz4g6? re- 
ported the death of a 60-year-old woman after hysterosalpingography per- 
formed for postmenopausal bleeding. The patient went into shock soon after 
the injection of Iodipin, at a pressure of 80 mm. of mereury, and died nine 
hours later. Necropsy revealed oil emboli in the lungs, heart, and kidneys. 
A submucous fibroid was found in the uterus, and it was concluded that this 
may have been a causative factor in the intravasation of the oil into the venous 
circulation. 

In 1923, Sicard and Forestier® injected iodized oil into the femoral veins 
of dogs without harmful effect. The oil reached the pulmonary capillaries, 
and in ten to twelve minutes had disappeared from them. In other experi- 
ments, 2 to 4 ¢.e. of the oil were injected very slowly into the cubital veins of 
human subjects. Serial roentgenograms of the chest showed that it reached 
the pulmonary eapillaries within three to four seconds. It remained in the 
lung in the form of droplets for six to eight minutes, after which it suddenly 
disappeared. Cough, without dyspnea, was the only untoward symptom noted 
by the patient. 

We have seen two cases at the Massachusetts General Hospital in which 
oil entered the circulatory system following hysterosalpingography, and in 
neither of them was it possible to demonstrate subjective or objective evidence 
of a pulmonary lesion. <A third case, seen more recently, is presented in detail 
to illustrate one of the possible dangers which may be encountered following 
the injection of oil into the uterus. 


Case Report 


B.S. (U-3899304), a 43-year-old para iii, complained of pain of several 
months’ duration in the left lower quadrant and in the left side of the pelvis. 
Associated with the pain was a vaginal discharge with burning and itching. 
Her periods had begun at the age of 14 years, and were regular every twenty- 
four days. The flow lasted only one day, and considerable pain was experi- 
enced at that time. Physical examination showed blood pressure 128/80, 
weight 126 pounds, temperature 98.8° F. Her abdomen was soft, and no 
masses were felt. Her external genitals were normal. The cervix was lacer- 
ated and infected; several nabothian cysts were present. The uterus was in 
third degree of retroversion, was not very movable, and a little roughening 
behind the cervix suggested endometriosis. Vaginal smear demonstrated pus 
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and active Trichomonas vaginalis, for which she was given Floraquin supposi- 
tories and vinegar douches. 

The pelvic pain persisted, and later examination brought up the question 
of a left-sided pelvic mass. To rule this out, a uterosalpingogram was done 
one day after the period ceased. The cervix was grasped with a tenaculum 
and gently dilated. After a Hyams’ apparatus had been passed into the di- 
lated cervix and 2 c.c. of iodized oil injected, a roentgenogram was taken. 
Three more e.c. of oil were injected, and another film was taken; and finally, 
another 3 ¢.c. of oil followed by a third roentgenogram. After this, the films 
were processed. The patient experienced no untoward reaction, and went 
home the same day. 


Fig. 1.—Droplets of oil are visible in the veins of the pelvis. At the upper margin, there are 
minute streaks of oil which are believed to be in the small vessels of the lung. 


The roentgenograms (Fig. 1) showed a large amount of oil in the vessels 
outside of the uterus with some extension into the ovarian veins. Close inspec- 
tion of the upper margin of the film revealed numerous minute, linear shadows 
of increased density which had the appearance of iodized oil in small vessels 
of the lung. 

On the day following, the patient noted a queer feeling in the chest, as 
though someone was constricting it. On the second day after the injection 
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of oil, she had pain in both sides of her chest, greatly aggravated by deep 
breathing, but she had no cough or sputum. She was readmitted to the hos- 
pital. Roentgenogram of the chest (Fig. 2) taken seven days after the injec- 
tion of oil revealed numerous rather patchy shadows of increased density 
which were consistent with infarcts. There was evidence of a small amount 
of fluid in the pleural cavity. At this time no definite shadows were seen 
which had the appearance of vessels containing oil. Just before the patient’s 
discharge from the hospital examination showed considerable improvement in 
the appearance of the chest (Fig. 3). 


The patient’s temperature had risen to 100.8° F. on the fourth day after 
injection and had remained elevated for four subsequent days. It then re- 
turned to normal. The white count on the seventh day after injection was 
8,100; the hemoglobin was 72 per cent. The urine sediment was negative. 
During the next nine days the pain disappeared, the temperature remained 
normal, and the patient was discharged. She has had no recurrence of the 
pulmonary symptoms, and no further roentgenologic examination has been 
made. 


Fig. 2.—Examination seven days after injection of oil. Patchy areas of increased 
density are seen scattered throughout the lung fields, and there is fluid in the posterior por- 
tion of the pleural cavities. The films showed a fine, granular appearance in the lung fields 
which suggested to the examiner that the shadows were composed of dense rings with 
bright centers about the size of alveoli. 


Certain factors in this case, particularly those regarding the injection of 
iodized oil, merit comment. Both the times of operation and the amount of 
oil injected before the roentgenogram was studied may have been ill advised; 
and possibly the cannula on the Hyam’s apparatus perforated the endometrium. 
The time chosen for hysterosalpingography is important. In this instance the 
operation was performed the day after the cessation of the patient’s period. 
At this time in the menstrual cycle the endometrial lining is thin and has not 
been completely regenerated. Intravasation might easily occur under such 
circumstances. Williams® reported six cases seen in one year in which venous 
intravasation occurred during uterosalpingography. In two cases, the oil had 
been injected two and four days after menstruation, and in two others, within 
seven days after dilatation and curettage. This suggests that recent operation 
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on the uterus also increases the likelihood of intravasation, and that utero- 
salpingography should not be done until eight to ten days after operation on 
the uterus or following the cessation of menstruation. 


In this case 8 c.c. of oil were injected before the roentgenograms were 
developed. For this reason this whole amount may have found its way into 
circulation and caused the reaction which we have reported. Actually, the 
first film, which was taken only after 2 ¢.c. of oil were injected, showed the 
oil in the pelvie veins. If this film had been developed and observed further, 
oil injection could have been avoided. 

Since our experience with this case, the time chosen for hysterosalpingog- 
raphy is in the middle of the menstrual cycle, and the technique of the pro- 
cedure has been modified. As it is at present carried out, 2 c.c. of iodized oil 
are injected under manometric control, pressure not to exceed 200 mm. of 
mereury ; the roentgenogram is taken, developed, and examined before further 
oil is introduced. If, and as necessary, more oil is injected and immediate 
roentgenographic examination is made. Stereoscopic films are taken, and six 
hours after the injection a film is taken to see if there is free oil in the pelvis. 


Fig. 3.—Examination of chest nine days later. Roentgenograms show loss of the granu- 
larity and decrease in the amount of pleural fluid. 


Another factor in this case which may have contributed to the complica- 
tion is the possibility that the endometrium received direct trauma from the 
eannula. In the presence of a submucous fibroid or malposition of the uterus, 
such as marked retroversion, trauma may easily occur as the cannula is intro- 
duced, especially if the tip is sharp. If penetration or laceration of the endo- 
metrium results, intravasation may follow. The apparatus used in the case 
presented had as a tip a ureteral catheter, which may possibly have perforated 
the endometrium and entered a venous sinus. At the present time a blunt 
tipped cannula is used and the examination has been just as satisfactory. If it 
seems advisable, the plane of the uterine cavity may be determined by a uterine 
sound before the cervical cannula is introduced. 

It is of considerable importance that close cooperation between the roent- 
genologist and the gynecologist be maintained in order to prevent intravasa- 
tion of oil into the uterine vascular channels. The outcome of this case was 
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extremely fortunate, inasmuch as it might have been fatal, as has been re- 
ported in other instances.® ° 
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ESTROGENIC TOLERANCE IN PREGNANT WOMEN* 


Karu JOHN Karnaxy, M.D., Houston, Texas 


(From the Department of Gynecology, Menstrual Disorder Clinic, Research Division, Jefferson 
Davis Hospital and Baylor University, College of Medicine) 


HIS paper is presented in order to report the results of some recent in- 

vestigative work by the author, which has led us to believe that we may have 
had an entirely erroneous conception of the action of estrogens in women during 
pregnancy. 

It has been the opinion of most authorities'*® that the estrogens act to 
stimulate uterine muscles and thereby tend to enhance the evacuation of a preg- 
nant uterus. The clinical experience of this author has been decidedly to the 
contrary. Instances will be cited later in which pregnant women were given 
massive, 25 mg., doses of an estrogen (diethylstilbestrol). These women all 
carried their pregnancies to full term and delivered normal babies, as verified 
by examining pediatricians. 

The general belief that estrogens tend to cause abortions grew out of cer- 
tain animal experimentation which will be outlined below. The results of these 
experiments have not held true in the case of human beings. Quite to the con- 
trary, the author has come to feel very strongly that the estrogens are an ex- 
cellent antiabortifacient in humans. Heretofore, it was considered unsafe to 
administer large doses of estrogens during pregnancy, and in instances of 
threatened abortion part of the accepted treatment was the administration of 
progesterone, a substance we were once justified in considering as antagonistic 
to the estrogen in its action on uterine musculature. 

The apparent reason that the medical profession was led to believe that the 
estrogens were of the nature of an abortifacient was due to some of the follow- 


ing publications: 


Parkes and Bellerby,! using white mice, reported that they were able to 
prevent conception and to interrupt pregnancy at any stage, with comparatively 
small doses (1 to 5 mouse units of stilbestrol), although the dosage needed in 
the last part of pregnancy was twice as much as that in the first half of preg- 
naney. Kelly,? working with guinea pigs, was able to prevent their conception 
and to interrupt pregnancy at any stage by the use of estrogen. The fetuses 
died following the administration of estrogens to the pregnant guinea pigs. He 
believed that the death of the fetuses seemed to be related to the marked atrophic 
changes in the chorionic villi, resulting from pressure due to excessive hyperemia 
or other causes. Kelly,? Smith,? and Parkes and Bellerby? concluded that con- 
ception and normal pregnancy are not compatible with an excess of estrogen 
over corpus luteum hormone in the blood. Smith* reported similar findings in 
rats. Zondek and Aschheim® were also able to produce abortion in animals with 
excessive doses of hormone. Falls, Lackner, and Krohn® stated, ‘‘It is entirely 
possible that a deficiency of progesterone or an excess of the estrus-producing 
hormone would result in spontaneous abortion or premature labor.’’ Parkes, 
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Dodds, and Noble’ reported that esthinyl estradiol and diethylstilbestro] causes 
an inhibition of implantation and interruption of established pregnancy in rats 
and rabbits. They stated: ‘‘Everything we know about the primates suggests 
that its hormone control is the same as in lower animals, and it is extremely 
probable that the factors governing the implantation of the fertilized egg are 
fundamentally similar in women and in lower animals. The experimental con- 
clusions arrived at above should thus be applicable to women, though the fact 
that very large amounts of estrogen are excreted by pregnant women makes it 
likely that the period during which estrogen treatment might be effective would 
be relatively much shorter than in rabbits.”’ Van Wagenen and Jenkins? in- 
jected a series of 35 pregnant monkeys and reported that no abortion was initi- 
ated by the administration of estrogens in varying daily amounts up to 250 mg. 
with the highest total dosage of 1 gram. Moreover, they concluded that the 
interruption of pregnancy could not be initiated by a withdrawal of treatment 
with large doses of estrogens. They used diethylstilbestrol and estradiol 
dipropionate, theelin and estrone. They assumed that pregnant monkeys, re- 
ceiving exogenous estrogens in the amounts cited, are able to accommodate 
themselves both to the drug and to its withdrawal. The only demonstrable 
effects of the drug were the accentuation of those physical changes normally 
initiated by estrogen in a normal pregnancy. Jeffcoate® reports that by pro- 
longed administration of any type of estrogenic substance, the human uterus 
becomes sufficiently active to expel its contents. He used estrogen to increase 
the sensitivity and activity of the uterine muscle in missed abortion or missed 
labor. Smith, Smith, and Hurwitz’? have reported the use of diethylstilbestrol 
in treatment of late toxemia of pregnancy with gratifying results. They re- 
ported no untoward effects resulting from the administration during pregnancy. 
Kellogg’! reported the use of diethylstilbestrol in late accidents of pregnancy, 
and recommended it in the treatment of threatened and habitual abortion and 
premature labor. White’? reported the use of diethylstilbestrol in 181 cases with 
no ill effect on pregnancy. She reported that the best and most economical 
hormones in use to date are diethylstilbestrol given by mouth and progesterone 
given intramuscularly. The average daily dose of each was 15 milligrams. 
Kurzrok"™® reported the use of estrogen in 42 habitual abortion cases. Thirty- 
nine (92 per cent) of these were delivered at term of normal living babies. He 
used 0.1 mg. of alpha-estradiol and 0.24 mg. of estriol daily by mouth. The 
author's in 1941 reported the use of diethylstilbestrol in the treatment of threat- 
ened and habitual abortion and premature labor. At that time no harmful 
effects were observed from the use of this hormone. 


Materials and Methods 


Thirty-five women, proved to be from two weeks to seven months preg- 
nant by the use of the Aschheim-Zondek test, were studied. Each received 100 
to 250 mg. of diethylstilbestrol almost daily by mouth and intramuscularly from 
the second week of pregnancy until term. Total dosages ranged from 789.47 to 
24,050 mg. of diethylstilbestrol. 

In some instances the patients voluntarily discontinued the drug or failed 
to return to the Menstrual Disorder Clinic, but did return to be delivered, after 
taking 1,000 to 22,500 mg. of diethylstilbestrol. The sudden withdrawal of 
diethylstilbestrol did not produce any untoward changes or symptoms, regard- 
less of the dose already taken. 

All babies in this study were found to be entirely normal. They all exhibited 
a darkening of the areolae around their nipples, labia, and linea albae, similar in 
intensity to that of their mothers, indicating that this effect of diethylstilbestrol 
also is shared by the fetus. The diethylstilbestrol in doses of 100.0 to 1,000 mg. 
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did not provoke any of the usual unfavorable effects in these patients which 
sometimes results in the administration of the drug to nonpregnant women. 

Ten patients were each given 500 mg. as a single intramuscular dose, and 
three were given 1,000 mg. as a single dose by mouth and intramuscularly. In 
no case did abortion result, nor were there any untoward symptoms due to the 
sudden large dose administered or withdrawn. All became nauseated and 
vomited, just as do nonpregnant women. It was determined that 500 mg. or more 
of diethylstilbestrol in a single dose are required to produce the same nausea 
and vomiting in a pregnant woman that result from the administration of only 
0.75 to 5.0 mg. to the nonpregnant woman. In brief, pregnant women tolerate 
with ease approximately 1,000 times the dosage of diethylstilbestrol that non- 
pregnant women do. During pregnancy, the body apparently can metabolize up 
to 500 mg. of stilbestrol per day, and only 0.5 mg. in the nonpregnant woman. 
Twelve patients who were experiencing excess morning sickness, voluntarily 
stated that their nausea and vomiting subsided in from three to five days after 
the administration of 300 mg. daily for from three to five nights. 

Fourteen patients in the obstetric clinic varying from 28 to 168 days of 
pregnancy were given varying doses of diethylstilbestrol, as shown in Table I. 


TABLE I, ORALLY ADMINISTERED STILBESTROL 


NUMBER EXCEP- 
OF DAYS | AVERAGE TIONS TO 
GIVEN | AMOUNT DAYS | NORMAL 
STIL- | PERDAY | TOTAL PREG- PREG- 

NO. | PATIENT | BESTROL | (MG.) (M@.) NANT | NANCY REMARKS 

1 GAR 33 200 6,600 229 None 

2 J.P. 124 50 6,200 183 None 

3 S.E.D. 65 223.84 14,550 102 None 

4 T.A.R. 28 266.07 7,450 63 None 

5 R.B.J. 7 25 175 53 None 

6 D.J. 29 262.07 7,600 107 None 

7 E.E.C. 65 176.94 1,150 243 None 

8 V.W. 19 789.47 1,500 248 None 

9 G.W.H. 67 332.09 2,225 127 None 
10 J.E.E. 68 229.41 15,640 Delivered None Baby normal in every way 
11 8.J.B 134 46.79 6,270 Delivered None Baby normal in every way 
12 L.N.P 221 69.12 15,275 Delivered None Baby normal in every way 
13 E. W.H. 179 100 17,900 Delivered None Baby normal in every way 
14 G.P.W. 22 25.54 562 Delivered None Baby normal in every way 
Totals 1,061 185.45 103,097 


‘ 


One patient with threatened abortion who had been ‘‘spotting’’ for eight 
days came in as an emergency. Her condition was diagnosed ectopic pregnancy 
because of the pain in her left side over the left tubal region, and spotting. She 
was rushed to the operating room and an exploratory laparotomy was done. 
Upon opening the abdomen the patient was found to have about a three months 
pregnant uterus, which was so spastic and so firmly contracted that it was quite 
perceptibly blanched. There was no ectopic pregnancy. One hundred milli- 
grams of stilbestrol (4 ¢.c. in olive oil) were administered directly into the an- 
terior wall of the uterus. The uterus relaxed from its contracted state and 
assumed the bluish pink color of a normal pregnant uterus. The patient was 
about three months pregnant. The abdomen was closed and the patient was sent 
back to the ward. This patient delivered a normal child at term. 

A normal patient, five months pregnant, was x-rayed and the uterus could be 
easily outlined on the x-ray film. Two hundred milligrams of diethylstilbestrol 
were given into the anterior wall of the cervix. Further x-rays were taken im- 
mediately following the injection, and every fifteen minutes for three additional 
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exposures. The uterus throughout the series failed to show any evidence of con- 
traction, and remained the same size as on the control film. 

Another patient was given 150.0 mg. of stilbestrol almost every other day, 
beginning 8 days before the expected date of confinement. She was due on 
June 5. Fourteen days after that date she had had no labor pains, having 
received 750.0 mg. of stilbestrol. The stilbestrol was stopped and she began to 
have labor pains in about thirty-six hours. One hundred fifty more milli- 
grams of stilbestrol were given intramuscularly as soon as the pains started 
and every day for five days. The labor pains stopped within fifteen minutes. 
The patient was again given 100.0 mg. of stilbestrol daily by mouth from June 
11 through June 25. At about 2:55 a.m., on June 26 she delivered a boy weigh- 
ing 8 pounds 234 ounces. Her labor was normal, lasting about eighteen hours. 
Microscopie sections of the cord and placenta were reported normal. Pregnancy 
apparently had been prolonged in this case for twenty-one days. 


This patient was carefully watched and the following blood chemical studies 
were done: cholesterol, chlorides, uric acid, calcium, phosphate, and glucose tol- 
erance tests. Frequent complete blood counts and urine analyses were per- 
formed. 


Discussion 


This study was made in order to ascertain the effect upon the pregnant 
uterus of the administration and withdrawal of exogenous estrogen with re- 
gard to the continuity of pregnancy. Of primary interest was the effect of the 
drug upon the muscle of the uterus, the chief motive organ in the termination 
of pregnancy. The effect of exogenous estrogen on the mobility of the preg- 
nant uterus with regard to the induction of premature labor was also examined 
in detail. 

In the first series of 35 pregnant women, diethylstilbestrol was given by 
mouth in tablet form and intramuscularly in oil. The drug, being new, was 
given very cautiously at first. However, when these patients did not develop any 
signs or symptoms of toxicity and were normal as regards complete laboratory 
studies upon them, larger and larger doses were given until the total dosage 
ranged from 789.47 to 24,050 milligrams. In no instance was pregnancy inter- 
rupted during the administration or following the withdrawal of the stilbestrol. 
The sudden withdrawal of such large unphysiologic doses of exogenous estrogens 
did not cause any untoward effect on the pregnancies regardless of the time of 
pregnancy that the drug was withdrawn. The only abnormal symptoms oc- 
curred in patients who were given 500 or more milligrams as the initial dose. 
They became nauseated and vomited just like nonpregnant patients who had 
received 5 or more milligrams. The areolae of the nipples, midline of the 
abdomen, labiae, and especially the skin around the anus, became dark. 


Summary 


Thirty-five pregnant women receiving daily doses of estrogens in amounts 
varying from 789.47 mg. to 24,050 mg. were observed for any unusual signs or 
symptoms. 

In no ease was abortion caused by the administration of stilbestrol, nor 
could it be associated with the withdrawal of the synthetie hormone. 
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AN EVALUATION OF THE PREGNANCY TEST BASED ON 
OVARIAN HYPEREMIA IN THE IMMATURE RAT 


A. BuNDE, PH.D., Dauuas, TEXAS 


(From the Department of Physiology and Pharmacology and the Department of Obstetrics 
and Gynecology Southwestern Medical College) 


N 1942 Salmon, Geist, Salmon, and Frank? observed that a subcutaneous in- 

jection of chorionic gonadotrophin produced an ovarian hyperemia within 
six hours in the immature female rat. They suggested this as a test for preg- 
nancy and assayed 110 urines, 78 from pregnant and 32 from nonpregnant 
women. There were no false positive reactions, and an over-all accuracy of 
99 per cent was reported. In 1943 Kupperman, Greenblatt, and Noback? em- 
ployed a variation of this test for pregnancy. Urine was injected intraperi- 
toneally into immature female rats and the ovaries examined two hours later. 
On 86 urines, 48 from pregnant women, an accuracy of 97 per cent was reported. 
All urines from nonpregnant patients were diagnosed correctly. In both of the 
above series three rats were used on each test. 

Others** are not in agreement as to the accuracy and validity of the test, 
but the methods and techniques employed were not uniform. The present work 
was planned to determine the usefulness of the ovarian hyperemia pregnancy 
test as a routine laboratory procedure. In addition, the relation of accuracy 
to route of injection, the number of animals per test, and individual animal varia- 


tions were investigated. 
Methods and Results 


Immature female rats of the Sprague-Dawley strain were used, and urine 
was injected without previous extraction or concentration. Three technical 
variations were employed: (a) intraperitoneal injection of 1.5 ml. of urine with 
autopsy two hours later, (b) subcutaneous injection of 2 ml. of urine with au- 
topsy six hours later, and (c) combined subcutaneous and intraperitoneal in- 
jections; i.e., the initial subcutaneous dose of 2 ml, was followed in four hours by 
an intraperitoneal injection of 1.5 ml. with autopsy two hours after the second 
injection: rats were usually killed by stretching the neck in the following man- 
ner. Firm pressure was applied to the back of the neck while exerting traction 
on the tail. The ovaries were exposed and observed within five minutes after 
the animals were killed. A definite red color of even a single ovary was consid- 
ered to be a positive reaction. Observations were made under daylight type 
fluorescent lights. Whenever possible, first morning urine samples were used, 
and in general those with specific gravity less than 1.012 rejected. In some 
instances an initially negative test was repeated and both results were included 
in the final computation. 

Two rats were used for each urine in 108 tests employing either the intra- 
peritoneal or subcutaneous method. Ninety-six urines were from pregnant 
women and 12 from nonpregnant women. As seen in Table I, a correct diagnosis 
was made in 84.5 per cent of the cases. All errors were in failure of a positive 
response on urine from a pregnant woman. There were no false positives. 

In 84 tests using three rats per urine sample, a correct diagnosis was made 
in 90.5 per cent of the cases, an increased accuracy of 6 per cent over the two- 
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TABLE I. COMPARATIVE ACCURACY OF OVARIAN HYPEREMIA PREGNANCY TEST WHEN TWO OR 
THREE RATS ARE USED PER TEST 


FALSE FALSE PER CENT 
TYPE OF URINE NO. TESTS POSITIVES | NEGATIVES CORRECT 
Normal, childbearing age, pregnancy sus- 108* 0 17 84.5 
pected, 2 rats 
Normal, childbearing age, pregnancy 84t 0 8 90.5 
suspected, 3 rats 
Castrate, menopausal, normal at time of 14 1 0 92.9 


expected ovulation, 3 rats 


*96 later proved to be pregnant and 12 not pregnant. 
+74 later proved to be pregnant and 10 not pregnant. 


rat tests. Seventy-two of these urines were from pregnant and 10 were from 
nonpregnant women. Again, all errors were false negatives. 

In 80 of the three-rat tests, one animal was injected by each of the three 
methods described above. It was hoped that the combination of intraperitoneal 
and subcutaneous injections would increase sensitivity, since a total of 3.5 ml. 
of urine was injected by this method. It was further planned to compare the 
two-hour intraperitoneal and six-hour subcutaneous techniques. As can be seen 
in Table II, no one of the three methods of injection proved to be significantly 


TABLE II. COMPARISON OF THREE INJECTION METHODS IN THE OVARIAN HYPEREMIA 
PREGNANCY TEST 


NO. RATS PER CENT 

TEST PROCEDURE AND URINES* CORRECT 
1.5 ml. intraperitoneally and autopsy 2 hr. later 80t 63.7 
2 ml. subcutaneously and autopsy 6 hr. later 80 61.4 
Combination of above methods 80 63.7 


*On each urine 3 rats were used, one for each injection procedure. 
772 later proved to be pregnant and 8 not pregnant. 


better than the others. The intraperitoneal method gave 49 out of 80 correct 
responses, and the subcutaneous and combination methods each gave 51 out of 80 
correct responses. These results (61.4 to 63.7 per cent) also give a measure of 
the accuracy to be expected if only one rat is used for each urine. 

Since tests here showed that pituitary gonadotrophin produces ovarian 
hyperemia, and since Farris* reported many false positives on nonpregnant 
women, a number of urines were tested from women under circumstances favor- 
ing a high excretion of gonadotrophin. The results of 14 such cases are pre- 
sented in Table I. Five of these included women bilaterally oophorectomized 
six to twelve months previously, three were postmenopausal, and six were healthy 
women at the time of expected ovulation. One urine of this last group from a 34- 
year-old woman on the fourteenth day of a twenty-eight-day menstrual cycle 
produced a positive response in one rat. A repetition at the same time in the 
next cycle was negative. 

Frequently part of the animals injected with a given sample exhibited 
positive results and part negative, indicating individual animal variation to 
chorionic gonadotrophin. The results of an experiment performed to measure 
the degree of variation are recorded in Table III. Standard commercial chori- 
onic gonadotrophin, purchased on the open market, was used. It can be seen 
that some rats gave a positive response to 10 international units per ml. and 
others a negative with five and six times that dosage. The limited series given 
the combination of intraperitoneal and subcutaneous injections showed similar 
variations in individual animal response; moreover, the combined injection did 
not inerease sensitivity. 
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TABLE III, OVARIAN HYPEREMIA RESPONSE TO VARYING AMOUNTS OF CHORIONIC 


GONADOTROPHIN* 
CONCENTRATION OF CHORIONIC 
GONADOTROPHIN RESPONSE TO 1.5 ML. RESPONSE TO 1.5 ML. I.P. 
(1.U, PER ML.) LP. PLUS 2 ML. SUB. CUT. 
3.3 00000 
6.6 00000 +0000 
10 ++000 
13.3 +++00 4++000 
16.6 ++000 
20 +4000 
23.3 4+4++00 +0000 
26.6 ++000 
+-000 
50 ++++0 
66.6 4++++0 +++00 


o = Negative response 
+ = Positive response 


*With each dosage level five animals were used. Therefore, each o or + represents re- 
sponse of an individual animal. 


Discussion 


The results with the rat ovarian hyperemia pregnancy test do not agree 
with the optimistic reports from certain other investigators (Salmon and co- 


workers ;' Kupperman and associates ;? Kaminester*) but neither could the un- 
predictable results obtained by Farris‘ be confirmed. The test in the author’s 
experience is not as accurate as the Aschheim-Zondek or Friedman. It does have 


the distinct advantage of rapidity, especially since the two-hour method is as ac- 
curate as the six-hour method. A negative response is difficult to interpret be- 
cause of test insensitivity, but a positive response is always significant. Zon- 
dek, Sulman, and Black,® using subcutaneous injections, report the two-hour 
test as being less sensitive than the six-hour test, and both are reliable only 
when positive. They report an accuracy of 92.2 per cent in positive cases by 
the six-hour test. However, data presented here does not indicate any ad- 
vantage of the six-hour over the two-hour test when in the latter the urine is in- 
jected intraperitoneally. 

The method of killing rats by stretching the neck causes death almost in- 
stantly without struggling. Although different from ether or illuminating gas 
methods used by others, it is difficult to see how this could influence the end 
point of the test. In a few cases the animals were killed with carbon monoxide 
or ether, and the subjective impression was gained that the hyperemic response 
was unaffected. 

The end point of this test is not sharp, and at first there is a tendency to 
avoid decision by reporting the results as questionable. Subsequently, all ques- 
tionable reactions were considered negative, as it was believed advisable to 
sacrifice some over-all accuracy in order to have all errors in one predictable 
direction. In other words, an accuracy of 92 per cent with all errors false neg- 
atives was considered better than an accuracy of 96 per cent with both false 
negatives and false positives. 

Since all errors will be expected with pregnant patients, the percentage ac- 
curacy of any series will increase when it contains large numbers of nonpreg- 
nant women. This must be taken into account when comparing results of one 
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laboratory with another. The same thing is true with other pregnancy tests 
lacking in sensitivity. Foote and Jones,’ using one South African frog 
(Xenopus laevis) per test, obtained an over-all accuracy of about 90 per cent 
with no false positives, but over 50 per cent of the cases studied were nonpreg- 
nant women. If one calculates their accuracy using only the urines from preg- 
nant women, the test is correct in only 76 per cent of the tests. If the negative 
eases are omitted from calculation in the three-rat tests reported in this paper, 
a correct diagnosis was made in 86.5 per cent of the tests. 

The excretion of chorionic gonadotrophin reaches a sharp peak at eight to 
twelve weeks, with a relatively low titer early and late in pregnancy. There- 
fore, the accuracy of any pregnancy test dependent on the presence of chorionic 
gonadotrophin will vary with the period of gestation. Urines from all stages of 
gestation were used in the three-rat series, but 85 per cent were from the first 
trimester of pregnancy. Twenty-seven per cent were from patients within 
fifty days from the first day of the last menstrual period. The earliest positive 
reaction was obtained thirty days from the first day of the last menstrual period, 
the latest positive during the tenth lunar month. 

Based on data reported in this paper, the ovarian hyperemia pregnancy test 
is now employed in this laboratory only when a rapid diagnosis is desired or 
when a given urine sample has proved too toxic for intravenous injection in a 
rabbit. For each test, three rats are injected intraperitoneally and autopsied 
two hours later. A negative response is considered unreliable. 


Summary 

The ovarian hyperemia pregnancy test was employed in a series of urines 
from women in whom pregnancy was suspected. In 108 tests, using two rats 
per sample of urine, an accuracy of 84.5 per cent was obtained, but in 84 tests 
using three rats per sample, an accuracy of 90.5 per cent was obtained. All er- 
rors were failures to get a positive reaction from urines of pregnant women. 

With 14 additional urines collected when increased excretion of pituitary 
gonadotrophin might be expected (castrate, menopause, and at time of ovula- 
tion), one gave a positive reaction. 

In 80 of the three-rat tests, one rat was injected intraperitoneally and 
autopsied two hours later, one was injected subcutaneously and autopsied six 
hours later, and one was given both types of injection. There was no significant 
difference in degree of accuracy by any of the three methods. 

Individual animal variation in the ovarian hyperemic response was de- 
termined by injecting rats with a series of graded doses of chorionic gonado- 
trophin. The results showed an extreme variability in individual animals. 
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PREGNANCY COMPLICATED BY DOUBLE UTERUS, CERVIX, 
AND VAGINA 


JOSEPH KLEIN, M.D., F.A.C.S., Hartrorp, Conn. 


(From the Obstetrics and Gynecology Section, AAF Regional Station Hospital, 
Barksdale Field, Louisiana) 


HE management of pregnancy complicated by duplication of the generative 
Eon? presents a complex problem worthy of the most serious deliberation. 
The infrequency with which this clinical entity is encountered provides the ob- 
stetrician with little personal experience on which he may draw in determining 
the course to be followed in any individual case. Taylor’ stated that even a 
specialist may see but a few cases of this deformity during a lifetime. Smith? 
estimated that the incidence of double uterus of some type, exclusive of simple 
septate vagina and uterus arcuatus, was 1 in 1500 pregnancies. 


The recording of additional experiences with a relatively rare obstetric 
complication makes available further information which may aid in the selection 
of the proper procedure for management of similar cases. With this view in 
mind, three cases are reported in which pregnancy complicated by double uterus, 
cervix, and vagina was carried to a successful termination. 


Case Reports 


CasE 1—A 26-year-old, white, para 0, gravida i was admitted to the hospital 
on Oct. 14, 1943, with the complaint of abdominal cramps of ten to fifteen sec- 
onds’ duration recurring every seven to eight minutes. The confinement date 
had been estimated as October 26. The past history was significant only in that 
the patient had had a plastic repair of a congenital] harelip and cleft palate. 


Gross physical examination of the patient disclosed no abnormalities. The 
uterus was found to contain a living, full-term fetus with vertex presenting. The 
blood pressure recordings were within normal limits. Urinalysis was negative 
for albumin. The red blood cell count and the hemoglobin determination re- 
vealed no evidence of anemia. 

Following admission to the hospital the abdominal pains vanished, permit- 
ting the patient to sleep throughout the night. She complained of a backache 
and observed the passage of bright red blood and clots per vaginam upon awaken- 
ing the following morning. The obstetrician in attendance at that time pre- 
sumed the possible presence of placenta previa. After taking the usual pre- 
cautions in such cases, he examined the patient vaginally. A double vagina and 
double cervix were palpated. Up to this time, neither the patient nor the phy- 
sician had had prior knowledge of the presence of the anomaly. In view of the 
combination of the congenital abnormality of the generative tract and the bleed- 
ing from the placental site, delivery of the infant via the abdominal route was 
elected. On October 15, a living 6 pound, 12 ounce female infant was delivered 
from the left uterus by classical cesarean section. The postoperative course pro- 
gressed without untoward event. 

The patient was seen by the writer for the first time on March 30, 1945, when 
she stated that she had had vaginal bleeding for three days. The last regular 
menstrual period had commenced on Feb. 18, 1945. Examination disclosed a 
thick septum which extended throughout the entire length of the vagina, divid- 
ing it into a large left compartment and a smaller right portion that admitted 
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one finger with difficulty. Two cervices of equal size were visible and palpated. 
A small amount of sanguineous discharge was observed exuding from the left 
cervical canal. Histologic examination of the tissue which had been removed 
from the slightly dilated external os revealed the presence of chorionic villi, 
thereby confirming the diagnosis of incomplete abortion. The vaginal bleeding 
ceased following the administration of %4o9 grain of ergotrate every four hours 
for six doses. 

In July, 1945, the patient returned to the prenatal clinic stating that her 
last menstrual period had begun on May 22, 1945. Examination revealed the 
presence of a pregnancy in the left uterus. She made regular routine visits to 
the clinic until November, at which time her husband was transferred to an- 
other military installation. The pregnancy had progressed uneventfully up 
to the time of the patient’s departure from this clinic. Efforts to ascertain the 
ultimate outcome of this pregnancy have been unsuccessful. 

An interesting observation relative to this case is that not only had there 
been failure of fusion of the Miillerian tract as manifested by duplication of the 
uterus, cervix, and vagina, but there also had been improper fusion elsewhere 
in the body; namely, the cleft palate and the harelip. 

It is also interesting to note that each of the three pregnancies had been in 
the left uterus. This fact is readily understandable, on the basis of the right 
vagina being too small to permit coitus. 


Case 2.—A 23-year-old white nulligravida reported to the outpatient clinic 
of the hospital in June, 1948. Although she had been married but five months, 
she was considerably concerned about her failure to have conceived within this 
period of time. Examination revealed the presence of double vagina and double 
cervix. A hysterosalpingogram further disclosed duplication of the uterus. The 
past history had been negative for dyspareunia, dysmenorrhea, or abnormalities 
of the menstrual flow. 

The patient returned to the prenatal clinic on Dec. 2, 1948, with the history 
of amenorrhea since September 24. An intrauterine pregnancy of approxi- 
mately ten weeks’ duration was diagnosed. Confinement date was calculated 
as July 1, 1944. 

The pregnancy progressed uneventfully until the membranes ruptured spon- 
taneously at 8:00 a.m. June 22, 1944, followed by strong uterine contractions 
which recurred at four-minute intervals. Examination of the patient upon 
admission to the hospital at 9:30 a.m. revealed a full-term infant with vertex 
presenting and overriding the pelvic brim. Efforts to engage the head in the 
pelvis were unsuccessful. The cervix was found to be dilated one fingerbreadth. 
The failure of the vertex to descend into the pelvis was presumed to be on the 
basis of obstruction by the nonpregnant uterus. This assumption was confirmed 
when the patient was delivered by laparotrachelotomy. A living 5 pound, 5 
ounce female infant was extracted from the right uterus. The enlarged, non- 
pregnant, left uterus presented as the dystocic factor. 

The postoperative course was uneventful and the patient departed from the 
hospital on the eleventh day following operation. When she was examined six 
weeks later, involution was found to have progressed at a normal rate. 


Case 3.—A 25-year-old white para 0, gravida i made her first visit to the 
prenatal clinic on Sept. 22, 1944. She stated that her last menstrual period 
had begun on July 19, 1944. The past history revealed that she had been treated 
for hypoglandularism for several years by the oral administration of 3 grains 
of thyroid extract daily. The menses which had commenced at the age of 10 
years recurred every twenty-eight days and lasted five to seven days. Duplica- 
tion of the uterus, cervix, and vagina had been demonstrated by hystero- 
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salpingography during a previous investigation of sterility of three and one- 
half years’ duration. 

The patient was 5 feet, 3 inches tall and normally weighed 237 pounds. 
There was marked obesity of the abdomen, thighs, and the upper extremities. 
Vaginal examination disclosed division of the vagina into two compartments of 
relatively equal size by a thick septum which extended throughout its entire 
length. Both cervices were palpated and visualized. The extreme obesity of 
the patient, the high symphysis, and the acute anole of the pubie arch combined 
to make a detailed study of the uteri impractical, due to the severe discomfort 
experienced by the patient when it was attempted. It was determined, however, 
that a six weeks’ intrauterine gestation existed, though no differentiation was 
feasible as to which uterus was the site of the pregnancy. Confinement date 
was estimated as April 26, 1945. 

The pregnancy progressed normally. Roentgenographie study on March 
23, 1945, disclosed a single fetus with breech presenting. An android type of 
pelvis with slightly convergent side walls was also demonstrated. 

The physical and endocrine make-up of the patient was such that the advent 
of the adipose-dystrophy-dystocia syndrome during labor might well be an- 
ticipated. This factor, coupled with that of a breech presentation in the pres- 
ence of duplication of the generative tract, presented sufficient evidence to war- 
rant delivery of the infant by elective cesarean section. On April 18, 1945, a 
living 7 pound, 6 ounce female infant was delivered from the right uterus by 
laparotrachelotomy under local anesthesia. Inspection of the pelvis revealed 
that the nonpregnant uterus would not have been an obstructing factor in the 
event of vaginal delivery. The patient departed from the hospital in excellent 
condition on the ninth postoperative day. Involution was found to be pro- 
gressing normally when she was examined six weeks after operation. 


Summary 


Three cases are reported in which pregnancy complicated by double uterus, 
cervix, and vagina was carried to a successful termination. The determining 
factor in the obstetric management of each case was not the congenital anomaly, 
but the advent of such complications which of themselves necessitated operative 
intervention. 
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BACTERIOLOGY OF VAGINA IN TOTAL HYSTERECTOMY 


CHRISTOPHER J. DuncAN, M.D. BRooK.inE, Mass. 
(From the Free Hospital for Women) 


OR many years at the Free Hospital for Women the policy has been to change 

gloves and instruments after the completion of a total hysterectomy before 
removing the appendix and closing the abdominal wall. With the current trend 
toward total hysterectomy in preference to subtotal, the procedure of changing 
gloves and instruments caused considerable loss of time as well as extra work 
for the already hard-pressed operating room staff. It was thought that it would 
be interesting and instructive to find out just what organisms might be found in 
the upper vagina in these cases. 

Preparation of the vagina preoperatively varies in nearly every clinic and 
hospital in the country. This would indicate that no specific procedure or 
preparation has been found that is acceptable in all cases. At the Free Hospital 
for Women, the preoperative vaginal preparation has been markedly changed 
in the past few years. Preoperative douches which were previously given the 
night before and the morning of operation have been discontinued. The surgeon 
before anesthetic examination of the pelvis thoroughly wipes out the vagina 
with a dry sponge, and then adequately swabs it with tincture of Zephiran. The 
pelvic examination is then done and the operative vaginal procedure indicated 
is carried out. Finally, the vagina is well cleaned of any debris, and tincture 
of Zephiran is again generously applied to the mucosa, many of the operators 
electing to leave a dram or two in the vagina before proceeding with the 
abdominal procedure. 

This report is based on the findings in 133 consecutive total hysterectomies 

rom both the Free and Private divisions of the Free Hospital for Women. The 
smear reports in this group showed 90 negative and 48 positive. Of the 43 
positive smears (Table I) 20 were gram positive cocci, four were gram negative 
cocci, and twenty were gram negative bacilli. 

The culture reports were negative in 87 cases and positive in 46. The 
organisms cultured are shown in Table IT. 

The clinigal course in this series of cases was uneventful in 124 patients. 
The remaining nine were listed as having complications, none of which were of 


any serious moment. 
Three patients had postoperative distenion sufficient to be placed on constant 


suction for twenty-four hours. 


TABLE I. SMRFAR REPORT 


NEGATIVE—90 POSITIVE—44 
Gram positive cocci 20 
Gram negative cocci 4 
Gram negative bacilli 20 


TABLE II. CULTURE REPORT 


NEGATIVE—87 POSITIVE—46 
Staph. albus 19 


Microcatharalis 5 
Enterococci 9 
B. coli 29 
Hemolytic staph. aureus 1 
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TABLE III. CLINICAL COURSE 


UNEVENTFUL—124 | COMPLICATIONS—9 


Postoperative bleeding 1 
Dicoumarol—fifth day 
Increased prothrombin time 


Low grade pelvic sepsis 1 
Negative smear and culture 

Postoperative abdominal wound 1 
hematoma 

Phlebitis 1 

Pyelitis 1 

Sulfadiazine idiosyncrasy 1 

Postoperative distention 3 


Constant suction 


The postoperative treatment of these cases naturally varied with the in- 
dividual operator. The majority of these patients were ambulatory by the fifth 
day. No difficulties could be ascribed to early activity, and the majority of the 
patients seemed to respond favorably to early ambulation. The average hos- 
pital stay in this series was 11.68 days. 

The use of intraperitoneal sulfonamide in this series was considered. No 
sulfonamide was used in 92 cases, and in 41 eases varying amounts, averaging two 
and one-half grams of either sulfanilamide or sulfathiazole powder dusted about 
the pelvis. One might expect that sulfonamides were used in the eases that 
suggested potential difficulties. This, however, was not so. Sulfonamides were 
used in all cases by some men, and not at all by the majority of the staff. The 
clinical course of those women who received sulfonamides was no different from 
those in the nonsulfonamide group. It must be remembered that the type of 
pathology encountered at the Free Hospital may well be termed ‘‘clean 
gynecology,’’ there being very few operative efforts on acute pelvic infections. 
The pathologic study as shown in Table IV clearly confirms this statement. 


TABLE IV. PATHOLOGIC DIAGNOSES 


Fibroids 58 
Pelvic inflammatory disease 22 
Chronic cervicitis 17 
Adenomyosis 14 
Endometriosis 13 
Ovarian cyst 10 
Endometrial polyps 4 
Dysfunctional bleeding 

Carcinoma in situ 3 
Carcinoma of endometrium 3 
Carcinoma of cervix (early) 1 
Placental polyp 1 
Ectopic pregnancy 1 
Prolapse 12 


Summary 


1. Infection from the vagina after adequate preparation is almost negligible 
in eases of total hysterectomy. 

2. The use of sulfonamides are of little or no value in the usual ease. 

3. Adequate hemostasis with elimination of ‘‘puddling’’ seems to be most 
necessary to insure a smooth postoperative course. 

4, A definite sense of security has been obtained from this study. 


The writer is indebted to the members of the Staff of the Free Hospital for Women 
for their courtesy in obtaining material from their private cases for this study. 

All the bacteriological work was done by Miss Olga DeSimone of the Hospital Laboratory 
Staff. 
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PLACENTA ACCRETA FOUND AT CESAREAN SECTION FOR 
PLACENTA PREVIA, WITH PRESERVATION OF THE UTERUS* 


Wiuiam F.. SHANNON, M.D., anp CHARLES F. Dopennorr, M.D., Detroit, Micu. 
(From the Department of Obstetrics, Evangelical Deaconess Hospital) 


LACENTA accreta is an uncommon complication of the third stage of labor. 

The incidence of this condition varies widely in the literature from a low of 
one in 40,000 cases’ to one in 1,956 cases, as reported by Irving and Hertig.* 

The exact incidence of placenta accreta accompanying placenta previa 
is not known. Wilens,? in 1942, reviewed the literature, and could find only 
two eases of placenta accreta found at cesarean section for placenta previa, and 
he added a third case. Jackson,* reporting a similar case in 1948, reviewed 
the case histories of the London Hospital and found four other eases of placenta 
previa and accreta. He further stated that there were about fifteen such 
cases reported in the world literature. In 1944, Shotten and Taylor® reported 
a case of complete placenta previa-accreta occurring in a primigravida. 


Case Report 


Mrs. A. M., 35-year-old gravida ii, was first seen in May, 1945. Her last 
menstrual period was March 11, 1945; her estimated date of delivery was Dec. 
18, 1945. Examination at that time was essentially normal, and pelvic measure- 
ments were noted as adequate. 


Her past obstetric history revealed that her first pregnancy in June, 1941, 
was complicated by retained placenta necessitating manual removal. The 
patient subsequently returned to the hospital one month later for curettage 
because of persistent bleeding. 

Present pregnancy progressed normally until Jan. 2, 1946, two weeks past 
the expected date of delivery. At this time, the patient noticed painless vaginal 
bleeding, and was hospitalized immediately. Since placenta previa was sus- 
pected, the patient was typed and cross-matched for transfusion. 


Vaginal examination was done, revealing the cervix to be dilated 4 cm., 
membranes intact, and with about one-half of the left posterolateral wall of the 
cervix covered by placenta. The infant was a breech presentation in right 
sacroposterior position. 

Since brisk bleeding occurred during examination, an immediate low 
cervical cesarean section was done, and a normal living male infant weighing 
9 lbs., 15 oz. was delivered by breech extraction. 

The patient received intravenous ergotrate, but there was no evidence of 
spontaneous separation, and manual removal of the placenta was attempted. 
That portion covering the lateral posterior aspect of the cervix and lower uterine 
segment separated easily, but at about the equator of the placenta the cleavage 
plane disappeared; the entire superior half of the placenta was intimately 
attached to the uterine wall. Hysterectomy was considered, but in view of the 
excellent condition of the patient and her desire for more children, an attempt 
was made to remove the placenta by sharp and blunt dissection. This was 
carried out with considerable difficulty, but without perforating the uterine 
wall. Bleeding was moderate and was controlled by firm pressure with hot 
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sponges and by another ampule of intravenous ergotrate. The uterus was 
then packed firmly with plain gauze and a DeLee shuttle passed into the 
vagina. The uterus was closed in the usual fashion and the abdominal wall 
in layers. 

The patient received 500 c.c. of whole blood and 1,000 ce. of fluids at 
termination of the operation. The pack was removed in twenty-four hours 
with normal bleeding. The patient daily received 200,000 units of penicillin 
prophylactically for the first four postoperative days. The day following 
operation the temperature reached 100.2° F., and then rapidly fell to normal. 
The remainder of her hospital stay was uneventful, and she was discharged 
with her infant on the eleventh postoperative day. 

Pathologic Report (Dr. Martha E. Madsen) .— 

Gross: The placenta measured 37 by 20 by 8 em. A large portion meas- 
uring 23 by 17 em., showed complete flattening of the cotyledons and replace- 
ment by hyaline, fibrous, almost cartilaginous material. The cord was located 
approximately in the center of this region. The rest of the placenta presented 
fairly well-preserved, bloody cotyledons. 

Microscopic examination: The decidua basalis was represented merely by 
an oceasional group of cells of the compact layer. No glands were found. 
Attached directly to the muscularis in many areas was an irregular layer of 
collagen-like material showing some hyaline and granular degeneration, con- 
taining cells singly and in groups which took a deep stain. Many were multi- 
nucleated, having a trophoblastic appearance. In the other areas, the placental 
villi rested directly on the muscularis. The sections containing muscle showed 
the latter, and only a thin layer of poorly preserved muscle was present. In 
many sections were seen areas of fibrosis in the muscularis. 


Diagnosis: Placenta accreta, almost complete. 


Comment 


Placenta accreta is defined by Aaberg and Reid® as the coherence of the 
placenta to the myometrium, resulting from the absence of the decidua basalis, 
particularly of the stratum spongiosum, with either direct contiguity to, or 
invasion of the myometrium by chorionic villi, or by the myometrial invasion 
of the placental septa. They further classify this condition into: complete, 
when all the cotyledons are involved; partial, when one or several cotyledons 
are involved; and focal, when part of a single cotyledon is involved. 

The etiology of this condition presupposes failure of an adequate decidual 
reaction. It usually follows some disease or injury to the decidua. The majority 
of the reported cases occur in multigravida,:and were preceded either by a 
vigorous curettage, manual removal of the placenta, or a previous cesarean 
section. In the case reported by Shotten and Taylor® the patient, a primi- 
gravida, had been treated for infertility and had both tubal insufflation and a 
diagnostic curettage. 

The usual and accepted treatment for this condition is hysterectomy. 
Phaneuf,’ in 1933, in a review of 82 collected cases, showed unquestionably 
that immediate hysterectomy is the treatment of choice. Potter,’ however, 
reported a case in which he allowed the placenta to remain within the uterus; 
the patient had a stormy course, but made a complete recovery. Similar cases 
have been recorded. 

Wilens” case was treated very similarly to ours, and both patients made 
good recoveries. 
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We realize that no conclusions can be drawn from one or two such cases, 
but it appears that where the desire for future pregnancies is great, a more 
conservative method of treatment can be attempted; but only in the rare case 
when placenta accreta is accidentally found at cesarean section where the 
separation can be made under direct vision. 
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EARLY FORM OF SECONDARY ABDOMINAL PREGNANCY* 


ALFRED J. Kopak, M.D., anp A. LAIuppa, M.D., Cutcaao, ILL. 


(From the Departments of Obstetrics of the Cook County Hospital, and Obstetrics and 
Gynecology, College of Medicine, University of Illinois) 


TUBAL pregnancy developing in the ampulla may be extruded into the 
peritoneal cavity. If further development ceases with this extrusion, it 
is known as tubal abortion, a frequent termination. If, however, the ovum 
continues to grow outside of, but maintains its connection to within the tube, 
it develops secondarily into an abdominal pregnancy. Such a possibility is 
rare, and is more likely to evolve when a pregnancy in the ampullar portion 


Fig. 1. 


of the tube is implanted in the more distal part of the oviduct such as in the 
vicinity of fimbria ovarica. The extruding fetus emerging through the fimbrial 
ring of the tube becomes adherent to all contiguous tissue. At first these adhe- 
sions are more likely to be with the posterior aspect of the broad ligament and 
the uterus. In the more advanced abdominal pregnancy the adhesions are 
more extensive, involving the gastrointestinal tract or any part of the peritoneal 
cavity. At or about the time of maturity of the fetus the patient has spurious 
labor pains, and, if the fetus is not removed at that time, it dies. A fifteen- 
month fetus was reported by one of us (A.J.K.) in 1942. 


*Presented before the Chicago Gynecological Society, March 15, 1946. 
329 


&, 
a 


¢ Am. J. Obst. & G ; 
330 KOBAK AND LAIUPPA m. J a ree. 


The following case was a tubal pregnancy that had recently emerged into 
a secondary abdominal pregnancy, and we believe was capable of developing 
into a more advanced form of secondary abdominal pregnancy if it had not 
been intercepted surgically. 

H. W., a Negro gravida ii, para 0 aged 33 years, was admitted to the Cook 
County Hospital on Dee. 26, 1945. Her last menstrual period occurred on Oct. 
23, 1945. Her chief complaints at the time of admission were persistent nausea 
developing into severe attacks of vomiting for the past few days, coupled with 
cramp-like pains in the lower half of the abdomen. The latter symptoms had 
been present for one month with some vaginal spotting. Since her last men- 
strual period there had been some loss of weight, the exact amount was un- 
known. Concerning her past history, the patient had' one previous spontane- 
ous three months’ abortion. The initial examination of the patient revealed 
that she was dehydrated. There was pain and tenderness of the lower ab- 
domen but no vaginal bleeding. The conjunctivae were pale, her blood pres- 
sure was 110 systolic and 80 diastolic, and the pulse rate was 90 per minute. 
The blood examination showed 3,250,000 red cells, 80 per cent hemoglobin, and 
8,500 leucocytes. The urine contained a heavy trace of acetone. 

The impression at this time was that we were dealing with a hyperemesis 
gravidarum and a threatened abortion. <A pelvic examination was, therefore, 
deferred. During the next five days wherein she had complete bed rest, par- 
enteral fluids administered and sedation, the vomiting, cramps, and spotting 
ceased. A vaginal examination revealed a nonmovable cystic mass the size of a 
erapefruit, to the right and posterior to a normal-sized uterus. The Asch- 
heim-Zondek test was positive. With a diagnosis of extrauterine pregnancy, 
possibly abdominal in type, an exploratory laparotomy was performed. There 
was a small amount of free blood present, the uterus was slightly enlarged, soft, 
and was:pushed to the left and against the bladder. The right tube was 
definitely enlarged, thickened, and had the shape of a retort. At the distal end 
there was a cysticlike structure, the size of a grapefruit. The mass was bound 
down to the posterior aspect of the uterus and to the right broad’ ligament. 
The proximal part of the left broad ligament was also attached to it. The 
right tube and what had emerged from it was carefully dissected from its bed, 
and thus a specimen was obtained; it revealed a fetus within its amniotic sac 
and protruding through the fimbrial ring. The appearance of this specimen 
resembled a staghorn-shaped tube. The latter was opened and a three-month 
fetus (Fig. 1) was seen still attached to the tubal lumen by a thin cord. The 
patient made an uneventful postoperative recovery. 

A study of this case and specimen gave us the rare opportunity of seeing 
a secondary abdominal pregnancy that had very recently emerged from its 
status as a primary tubal gestation. 
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MEIGS’ SYNDROME IN THECA-CELL TUMOR OF THE OVARY* 
Lester E. FRANKENTHAL, JR., M.D., ILL. 


HE association of abdominal ascites, hydrothorax, and an ovarian tumor 

has been recognized for years, but it was not until 1937 that Meigs and 
Cass emphasized its clinical importance and it became an established syndrome. 

The patient, a white married woman, aged 44 years, was admitted to the 
chest service of the Michael Reese Hospital on March 2, 1946. She complained 
of dyspnea on slight exertion for the past two months, and the presence of an 
abdominal mass which she had noticed for a similar length of time. Her 
past history was irrelevant, except for a hysterectomy in 1938 and influenza in 
December, 1945. 

On March 4, 1946, 900 c.c. of a clear, straw-colored fluid were removed 
from the right pleural cavity. Gynecologic consultation on March 5, 1946, 
revealed the following findings: cervical polyp and a grapefruit-size mass in 
the left lower quadrant. The diagnosis of fibroma of the left ovary with hydro- 
thorax (Meigs’ syndrome) was made. 

The right chest cavity was tapped, as shown below: 


March 4— 900 ee. clear fluid 
March 6—2,000 e.c. clear fluid 
Mareh 7— 300 e.c. clear fluid 
March 9— 900 ec.ec. clear fluid 
March 14— 830 ec.e. clear fluid 


Total—4,930 ¢.c. clear fluid 


Her condition was such that she could now be subjected to laparotomy, 
which was done on March 16, 1946. The findings were moderate ascites, multiple 
adhesions presumably from the previous laparotomy, and a large tumor of the 
left ovary which grossly appeared to be malignant. Both tubes, ovaries, and the 
remaining portion of the uterus were removed. The patient made an uneventful 
postoperative recovery, with the exception of a moderate degree of ileus. 

The pathologie report was theca-cell tumor of the left ovary with degenera- 
tive changes and multiple simple cysts. 


104 S. MICHIGAN AVENUE 


*Presented at a meeting of the Chicago Gynecological Society, May 17, 1946. 
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PREGNANCY AND SICKLE-CELL ANEMIA 


Ricuarp E. Martinak, M.D., Dauuas, TEXAs 


(From Baylor University Hospital, and the Departments of Obstetrics and Gynecology of 
Parkland Hospital and the Southwestern Medical College) 


HIS disease was discovered in 1904 by Dresbach, and Herrick described 

the acute phase in 1910. The name ‘‘sickle-cell anemia’’ was applied to 
the anemic phase and the term ‘‘sicklemia’’ used to designate the asymptomatic 
sickle-cell trait. Both are congenital, hereditary blood dyscrasias, transmitted 
to either sex as a dominant Mendelian factor. Sickle-cell anemia is confined 
almost exclusively to the Negro, although Killingsworth and Wallace reported 
a case of sickling in the Mexican, and Fowler mentions that it has been seen 
in the white race. Seven to 8 per cent of the Negro race possesses a sickle-cell 
trait, but only 0.8 to 1.0 per cent develops true sickle-cell anemia. It is 
readily seen that pregnancy associated with sickle-cell anemia is a rare entity. 
In addition, only a few women with the disease become pregnant, although the 
reason for infertility is unknown. 

The majority of patients with sickle-cell anemia are young, and the life 
expectancy is short because of intercurrent infection. In fact, most hospital 
admissions are motivated by acute infection. There is also an unexplained 
tendency to thrombosis. 

Gestation seems to exert an unfavorable influence, but with proper super- 
vision, including frequent blood transfusion, patients can be carried to term. 
Toxemia seems to be more frequent than normal expectancy. One third of the 
reported cases died during pregnancy, labor, or the puerperium (Kobak). 
There seems to be a tendency to abortion, premature labor, and stillbirth. Post- 
partum patients are prone to develop sepsis. The sickling phenomenon was 
present in one third of the babies. 

So few reports (18 cases)*-* of pregnancy and sickle-cell anemia are avail- 
able that it is difficult to prognosticate the outcome of an associated pregnancy. 
Therefore, there is justification to report individual cases as they occur. One 
of the two under consideration is of interest because of a five-year period of 
observation of both mother and child. 


Casr 1.—K. B. G., 11891, a Negro woman, aged 18 years, gravida i, para 0, 
was first seen at Baylor University Hospital (Dallas) on January 6, 1941. 
The menses were normal, and the last menstrual period was September 18, 1940, 
making the expected date of delivery June 25, 1941. Weakness, dyspnea on 
exertion, pain in the right side and back, lack of appetite, constipation, and 
nocturia appeared Dec. 1, 1940, and thereafter gradually increased in severity. 

The blood pressure was 142/76. There were 6.1 Gm. of hemoglobin per 
100 eubie centimeters. The red cell count was 1,480,000, and the total white cell 
count was 21,000, with a normal distribution of cells. The icterus index was 
12.7. Urinalysis revealed 10 mg. of albumin per liter of urine and many white 
blood cells, some of them clumped. The patient did not have syphilis. A 
tentative diagnosis of anemia complicated by pregnancy was made. Three 
hundred twenty milligrams of ferrous sulfate three times daily, and bed rest 
were prescribed. 
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On Feb. 17, 1941, the patient was admitted for diagnosis of the type of 
anemia and further therapy. The blood pressure was 130/70 millimeters of 
mercury, the temperature was 99° F., and the pulse and respiratory rates were 
100 and 20 per minute, respectively. There were several tender scars on the 
legs, but no lymph nodes were palpable. The mucous membranes were pale, the 
lips were dry and fissured at the angles of the mouth. There was a loud 
systolic murmur over the mitral area, probably due to the anemia. The blood 
and hemoglobin values remained essentially unchanged. The mean corpuscular 
volume, hemoglobin, and concentration were 115, 28, and 25 millimicrons, respec- 
tively. The fragility test showed complete hemolysis at a saline concentration 
of 0.24. The reticulocyte count was 18.8 per cent, and the icterus index 19. 
There were 1,260 mg. of urobilinogen per 100 grams of feces. Urinalysis 
revealed 100 milligrams albumin per liter of urine. A moist preparation of red 
cells showed sickling. 

The patient received 2,500 e.c. of whole blood, and was discharged eleven 
days after admission, with a hemoglobin of 10.2 Gm. and a red cell count of 
3,000,000. 

During the next month and a half, weekly transfusions of 500 e.c. of whole 
blood were given, and occasionally were followed by acute abdominal crises. The 
hemoglobin varied between 9 and 10 Gm., and the red cell count remained near 
3,000,000. On April 25, 1941, a red cell count of 2,500,000 reticulocyte count 
of 25 per cent, icterus index of 31, and moist preparation showing sickling 
of all the red cells motivated another admission to the hospital. The patient 
again remained under observation for eleven days, during which time 1,500 c.e. 
of whole blood were given. On the day of discharge, the hemoglobin was 8.8 
Gm., and the red cell count 3,000,000. 

On June 1, 1941, the patient fell into false labor, but three days later 
definite labor began and was terminated after sixteen hours by the spontaneous 
birth of a normal male infant weighing 3,200 grams. The estimated blood loss 
at labor was 500 cubie centimeters. During this admission, prior to the onset 
of true labor, the hemoglobin was 7.5 Gm., and the red cell count was 2,710,000, 
with 10 per cent sickling of the red cells. Six transfusions, one antepartum 
and five postpartum, each of 500 ¢e.c. of whole blood were given. 

For three days following delivery the temperature ranged between 102° 
and 104° F., and thereafter was normal. The patient was discharged on the 
fourteenth postpartum day, with a hemoglobin of 10.0 Gm. and a red eell count 
of 3,030,000. 

One per cent of the red cells from the umbilical cord showed sickling. Later, 
red cells of the infant showed 2 to 5 per cent sickling, but on the day of 
discharge only an occasional red cell showed this tendency. At time of dis- 
charge the child weighed 3,100 grams. 

Six weeks after delivery the maternal hemoglobin was 12.2 Gm., the red 
eell count was 3,640,000 and 1 per cent of the cells showed sickling. Seven 
months after delivery the hemoglobin was 6.1 Gm., and the red cell count was 
2,000,000, with 90 per cent sickling. 

The patient was seen again in March, 1946, and still complained of weakness 
on exertion, cramping of muscles, and occasionally abdominal pains. There had 
been no subsequent pregnancies. At this time the hemoglobin was 7.5 Gm., red 
cell count 1,740,000, and a moist preparation of the red cells showed 100 per 
cent sickle cells. The child was almost five years old and appeared to be well. 
A moist preparation of his red cells also showed 100 per cent sickle cells. The 
hemoglobin was 10.5 Gm., and the red cell count was 4,320,000. 

Only one ease of sickle-cell anemia associated with pregnancy was seen 
at Parkland Hospital during the ten-year period from 1935 to 1945, although 
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there were 15,142 deliveries, with 5,325 in Negro women. This represents an 
incidence of approximately 1:5,000 among the Negro clientele. 


Case 2.—R. L., W13964, a Negro woman aged 16 years, gravida i, para 0, 
was seen in the prenatal clinic on April 5, 1944, complaining of amenorrhea 
for eight months and nausea, vomiting, fainting spells, and visual disturbances 
for three months. There were no abnormal physical findings, and the blood 
Wassermann was negative. She entered the hospital in labor on July 1, 1944, 
with a normal blood pressure (100/62), and was delivered spontaneously of a 
normal female infant weighing 3,030 Gm., after eight and one-half hours of 
labor. On admission the red cell count was 2,780,000, the hemoglobin was 
8.5 Gm., and the white cell count was 9,700. A moist preparation of red cells 
revealed 85 per cent sickle cells. 

The mother and baby had an uneventful puerperal course and were dis- 
charged on the seventh day. They were seen again in March, 1946, at which 
time the mother complained of pain in the right upper quadrant and irregular 
menstrual periods. Her child was almost two years of age and apparently in 
good health. Moist preparations of red cells showed 55 per cent sickling in 
the mother, and 15 per cent in the child. 

These patients represent cases number 19 and 20 to be reported. Both 
patients were young, in their teens, carried to term, and normal infants were 
obtained. In neither instance was there toxemia. The former received ten 
liters of whole blood ante and post partum. No permanent ill effects from trans- 
fusion resulted, although some of them were followed by acute abdominal 
crises. Sickle-cell anemia was diagnosed early in pregnancy in the first patient 
and during labor in the latter. Both infants inherited the sickling trait. There 
was absence of severe puerperal infection in both women. Neither has been able 
to become pregnant since, although no contraceptives have been used. 
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FIBROADENOMA OF SUPERNUMERARY MAMMARY 
GLAND TISSUE IN VULVA 


JOHN H. M.D., Lonpon, ONTARIO 


(From the Department of Pathology, Faculty of Medicine, University of Western Ontario and 
Meek Memorial Laboratory of Pathology, Victoria Hospital) 


N REVIEWING the literature concerning supernumerary breasts during 
the last fifteen years, one finds that this abnormality is of relatively fre- 
quent occurrence. However, the location of supernumerary breast tissue in 
some part of the vulva is rare, and very few cases of such have been reported. 
De Cholnoky? has reviewed the literature on this subject up to 1939, and more 
recently Weinshel and Demakopoulos? have brought a review of the subject up 

to date. 

Report of Case 


An unmarried, 47-year-old schoolteacher sought advice because of menor- 
rhagia and because she thought she had an abdominal tumor. Otherwise she 
was well; her past history was nonecontributory. In the course of a physical 
examination it was discovered that she had uterine fibroids and a lump on 
the right side of the perineum. The lump was nontender, situated just under 
the skin, was firm, and freely movable. The patient did not remember when she 
first noticed it, but she had been aware of its presence ‘‘for years.’’ It had 
eaused her no inconvenience. Its size had remained stationary for a long time. 

On July 27, 1945, a hysterectomy was performed, and at the same time the 
lump in the perineum was excised. It was encapsulated and ‘‘shelled out’’ of 
the tissue without difficulty. The patient made an uneventful recovery. 

Pathologic Report——The mass measured 3.0 by 2.0 by 1.3 em. It was en- 
capsulated and its external surface was gently lobulated. It felt firm and elastic. 
The cut surface was uniformly grayish-white and solid. 

Microscopie sections showed well-developed breast tissue presenting the 
pattern of growth of a pericanalicular fibroadenoma. It was composed of ducts 
and acini surrounded by zones of pale-staining, loosely arranged fibrous con- 
nective tissue (Figs. 1 and 2). The ducts were not dilated or distorted. Some 
of the acini contained a small quantity of an eosin-staining substance, but in 
general they showed no secretory activity or undue hyperplasia. The glandular 
tissue was supported by a rather liberal amount of compact collagenous fibrous 
connective tissue. The tumor was definitely benign in character. 


Discussion 


From the embryologic viewpoint, supernumerary breasts may be found at 
any point along the mammary ridge or ‘‘milk line’’ which runs from the axilla 
through the lateral border of the pubic region to end on the upper medial 
surface of the thigh. Consequently, the presence of breast tissue in some part 
of the vulva is explainable on this developmental basis. Nevertheless, judging 
from the number of recorded cases*? this abnormality is rarely encountered 
in the vulva. 
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Fig. 2. 


Fig. 1.—Section of tumor from perineum showing a benign fibroadenoma. Ducts and acini 

are embedded in a liberal stroma (X120). 
wan 2.—Tumor from perineum. Note benign hyperplasia of epithelium and stroma 
(X 


Fig. 1. 
_ 
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Tumor formation may occur in the supernumerary breast tissue and both 
fibroadenoma® and carcinoma’ have been reported in breast tissue found in the 
vulva. 


Supernumerary breasts may be discovered for the first time during a 
physical examination, or the patient may become conscious of a swelling which 
developed at puberty and which may undergo cyclic changes like normal breasts. 
In this case, clinically, the lump was considered to be either a lipoma or an en- 
larged lymph node. 


Summary 


A ease is reported in which a fibroadenoma developed in supernumerary 
breast tissue in the perineum. This is a rare abnormality. 


The author wishes to thank Dr. W. P. Tew, Professor of Obstetrics and Gynecology, for 
furnishing the clinical notes and for permission to publish this case. 
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DICHORIAL UNILATERAL TUBAL TWINS 


Rosert 8S. M.D., anp W. A. D. ANprerson, M.D., MILwavKEE, WIs. 


(From the Department of Pathology and Bacteriology, Marquette University School of 
Medicine, and St. Joseph’s Hospital) 


HE recorded cases of tubal twins have been critically reviewed by Arey’ 

in 1923, and again in 1938 by Falk and Blinick.? The latter authors ac- 
cepted 65 cases, and reported two of their own. Since this report 11 additional 
cases*"!* have been added to the literature, bringing the present total to 78. 
These are all of the single ovum type, as indicated by similarity of the size and 
developmental age of the embryos or by common fetal membranes. The case 
herein presented is believed to represent the first recorded instance of uni- 
lateral dichorial tubal twins. The marked disparity in size of the two em- 
bryos, and the readily apparent difference in developmental age, would 
strongly indicate superfetation. 


Fig. 1.—Left Fallopian tube demonstrating the two distinct amniotic sacs and the marked 
disparity of development age of the embryos. 


Report of Case 


D. L., a 37-year-old housewife, was admitted to St. Joseph’s Hospital, Mil- 
waukee, on March 20, 1946, complaining of vaginal bleeding and lower ab- 
dominal pain. Her last menses had occurred during the first week of January, 
1946. She had been well until three days prior to admission, at which time she 
consulted her physician because of slight vaginal bleeding and ill-defined ab- 
dominal pain. The pain eventually localized in the suprapubic region. The 
day prior to admission, while in her physician’s office, she spontaneously passed 
a small piece of bloody tissue. This was thought to represent placental tissue, 
and an incomplete spontaneous abortion was suspected. This impression was 
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confirmed by a consulting gynecologist, and the patient entered the hospital 
for dilatation and curettage the following morning. 

Physical examination at the time of admission was negative except for 
slight abdominal tenderness. Vaginal examination revealed a slightly enlarged 
soft uterus. The cervix was soft and open. No adnexal masses were palpated. 

A dilatation. and curettage was performed under general anesthesia at 
10:15 a.m., March 21, 1946. <A large amount of hemorrhagic tissue was removed. 
Histologic examination subsequently revealed this to be composed of decidual 
tissue, without chorionic villi. 

Following :the operation the patient appeared to be in good condition. At 
11:15 a.m., however, she suddenly became markedly dyspneic and, despite stimu- 
lation, expired one and one-half hours after the surgical procedure. 

On postmortem examination, the abdominal cavity was found to be dis- 
tended with a large amount of liquid and clotted blood, which formed a com- 
plete cast of the peritoneal cavity. The uterus was slightly enlarged and soft. 
The endometrium was partially denuded. 

The left Fallopian tube was markedly swollen in its middle third, measur- 
ing 4 em, in diameter. The external surface was of a dark purplish-red color, 
and smooth except for several small irregular defects. From these protruded 
small fragments of hemorrhagic placental tissue and a bulging thin translucent 
membrane. The fimbriated end of the tube was. adherent to the left ovary in 
which a large corpus luteum was noted. Section of the tube after fixation 
revealed a twin pregnancy (Fig. 1). The embryos lay in distinct amniotic 
saes separated by hemorrhagic placental tissue 7 mm. in thickness. The larger 
sac lay within the ampulla of the tube and measured 4.0 by 2.5 by 2.5 em. It 
contained a well-preserved male embryo, 3.3 em. in length. The smaller sac 
was located near the fimbriated end of the tube in close proximity to the ovary. 
It measured 1.8 by 1.8 by 1.7 em., and contained a well-preserved embryo of 
undetermined sex, which measured 1.0 em. in length. The larger embryo 
displayed well-developed fingers and toes, and was of an estimated three and 
one-half months’ gestation. The smaller embryo exhibited only early limb 
buds, and was estimated to be seven and one-half weeks of age. Microscopic 
examination demonstrated that the two amniotic sacs were separated by a 
thick well-defined layer of chorionie villi. 

The remainder of the gross examination revealed slight cerebral edema 
and chronic fibrous pleuritis. Death was attributed to the very rapid and 
massive intraperitoneal hemorrhage due to a_ruptured tubal pregnancy. 


Summary 
1. A ease of dichorial unilateral tubal twins is reported. It represents the 
first recorded instance of dichorial unilateral tubal twins, and the seventy- 
ninth reported case of unilateral tubal twins. 
2. The marked disparity of size and developmental age of the fetuses ap- 
pears to indicate superfetation. 
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BILATERAL HARELIP AND UNILATERAL HARELIP WITH 
CLEFT PALATE IN FRATERNAL TWINS 


PETRENA ABBE SHEA, M.D., AND Rosert B. NELSON, JR., B.A., M.D., 
WASHINGTON, D. C. 


BNORMAL development of the upper lip in twins associated with a de- 
formity of the palate in one is believed to be extremely rare. <A review 
of this subject in the available literature revealed one somewhat similar case. 
In 1928 Lévy' reported this maldevelopment in single-ovum male twins both 
with unilateral harelip on the right. In one of these twins, the palate was 
also involved. 
Case Report 


The mother was a 30-year-old white gravida iii, para i, estimated date of 
confinement, July 7, 1946. She was admitted to the hospital in mild labor July 3, 
1946. On admission, the cervix was found effaced and 3 em. dilated. One twin 
was presenting in right occipitoanterior position with the second twin lying 
transverse. 

The patient was married nine years prior to admission, and had one nor- 
mal child seven years of age. She gave a history of a spontaneous abortion of a 
six weeks’ gestation in September, 1945. She had the usual childhood diseases 
without sequellae. Cholecystectomy and appendectomy in 1940, and tonsillec- 
tomy in 1941. Family history was nonecontributory, except for delivery of 
twins by her grandmother and by her husband’s aunt. Her menstrual history 
was normal. 

Prenatal course was uneventful except for slight vaginal bleeeding during 
the second and third months. Blood pressure was 130/80 consistently after the 
twelfth week. The presence of twins was suspected at the fifth month when the 
fundus reached 28 em. above the symphysis. She gained 28 pounds in weight. 

Examination on admission revealed a well-developed and well-nourished 30- 
year-old white woman, 64 inches in height, weighing 153 pounds. Other than a 
well-healed cholecystectomy scar and findings associated with twin pregnancy, 
physical examination was essentially negative. 

Labor progressed uneventfully. The first twin, a male, delivered from the 
right occipitoanterior position by low forceps and perineotomy after five hours 
and five minutes of labor, weighed 5 pounds, 15 ounces, and revealed a bilateral 
harelip. The second sae ruptured spontaneously almost immediately with the 
release of about 300 c.c. of fluid, and the second twin, also a male presented as a 
footling breech and was delivered five minutes later. This infant weighed 5 
pounds, 6 ounces, and was found to have a unilateral harelip on the left with 
cleft palate. Separate placentas, one about three-quarters as large as the other, 
were expressed intact. Both cords were attached eccentrically. Except for the 
abnormalities listed above, no deformities of either child were discovered. 


Comment 


A ease of fraternal twins, one with bilateral harelip and one with unilateral 
harelip and cleft palate is reported. The rareness of the condition is attested 
by a review of the available literature which revealed a report of a similar con- 
dition in identical twins, but no similar case of fraternal twins. 
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COMBINED EXTRAUTERINE AND INTRAUTERINE PREGNANCY 
LuDWIG GRUENEWALD, M.D., SHEBOYGAN, WIS. 


EPORTS of combined extrauterine and intrauterine pregnancies are still 
rare. Cases with the intrauterine pregnancy carried to term and with a 
living baby are still more uncommon, according to Lawrence and Elsemore.’ 


Report of Case 


A 41-year-old housewife called me to her home on Aug. 6, 1945, for ab- 
dominal pain. This pain, which had begun about seventeen days earlier, was 
felt mostly in the epigastrium. For about two days the patient vomited and had 
loose bowel movements after taking a laxative. She also had a slight menstrual 
flow on August 6, while the first day of the last regular menstrual period was on 
June 26, or forty-one days ago. 

The previous history revealed that the patient had always been in good 
health. There were five pregnancies, the last one being a twin pregnancy. All 
six children are living. 

Examination revealed a pale woman, The chest appeared normal; the ab- 
domen was somewhat distended. Due to this, the pelvic examination was un- 
satisfactory. There was some bleeding from the cervix. There seemed to be 
some doughy swelling in the retrouterine space. The uterus and the adnexa 
seemed ,of normal size and shape, with the suggestion of some swelling of the 
right ovary. 

Blood examination revealed a marked anemia, with a hemoglobin of 9.5 
Gm. per 100 ¢.e. of blood; 3,500,000 red cells per ¢.mm.; a white count of 11,000 
cells, with 70 per cent segmented cells, 4 per cent stab cells, and 26 per cent 
lymphocytes. Blood sedimentation rate (Cutler’s method) was found to be 36 
mm. in one hour. 

We suspected an ectopic pregnancy, and on Aug. 8, 1945, performed a 
laparotomy through a paramedian incision. There was about one quart of blood 
in the abdominal eavity. The left adnexa appeared normal, the left ovary did 
not seem to contain a corpus luteum. The right ovary and the right tube were 
covered by blood clots and a mass the size of a hen’s egg, which appeared to be 
placental tissue. The right tube was ruptured near the fimbriated end. The 
uterus appeared unusually soft, about the size of a pregnancy of six weeks, 
arousing the suspicion of a twin pregnaney in it. The right ovary and right tube 
were removed. 


Pathologic Examination.— 

Gross description: The right Fallopian tube was ruptured near the fimbri- 
ated end and at this point a blood clot protruded. The fimbria retained its flowery 
appearance. A small hydatid cyst was attached to the mesosalpinx. The right 
ovary was partially covered with a blood clot and contained a single large corpus 
luteum of pregnancy. 

Microscopic: Right tube—Sections showed masses of red cells with typical 
chorionic villi and typical decidual cells occupying a portion of the lumen and 
wall of Fallopian tube. Some of the papillae were destroyed, but the majority 
were compressed. Diagnosis: Tubal pregnancy. 
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Right ovary—Portion of ovary was composed of mature luteal cells plus a 
portion of cortex containing a normal number of primordial follicles. Diagnosis: 
Corpus luteum. 

The patient made an uneventful recovery except that she continued to vom- 
it for two more weeks, although the abdomen was soft and the peristalsis was 
normal. The vomiting was suggestive of the continuation of the suspected twin 
pregnancy. 

The uterus continued to grow. Quickening was noticed on Nov. 17, 1945. 
On April 9, 1946, the patient delivered spontaneously a female infant weigh- 
ing 7 lb., 11 oz. 

Comment 

This case seems of interest because of the fact that the twin pregnancy 
went on undisturbed by the operation and by the removal of the corpus luteum. 

A twin pregnancy in utero was suggested by the unusual enlargement of 
the uterus found at operation and the history of the previous twin pregnancy 
Gentle handling of the tissues during the operation may improve the chances of 
successful continuation of a suspected intrauterine twin pregnancy. 


Reference 
1. Lawrence, H. E., and Elsemore, D. E.: AM. J. Ost. & GyNec. 48: 709, 1944 


802 MICHIGAN AVENUE 


POSTMORTEM CESAREAN SECTION 


R. O. Jounson, M.D., anp T. V. M.D., Murray, 


(From the Proceedings of the Clinical Staff Conference, Holy Cross Hospital, 
Salt Lake City, Utah) 


HE dramatic lifesaving procedure of postmortem cesarean section is one 

that only occasionally occurs, and is rarely terminated successfully. Stand- 
ard textbooks give the subject little space and no accurate or all-inclusive statis- 
tical record can be had. We know that this operation was performed from the 
earliest times? and, while there are no available data on the number of living chil- 
dren obtained, we should have no reason to believe that the percentage of suc- 
cesses among the ancients could have been better than in our present day. Of 
the 330 reported cases of postmortem cesarean section that occurred during the 
eighteenth century, only seven living children were recovered. Then, in 1916, 
Pfaff? reported a selected group of 52 well-authenticated cases in which 22 or 
42.3 per cent were successful. Since that time, scattered cases have appeared 
in the literature, notably those of Yule,*? Joseph,* Kuestner,® and Roemer:* The 
medicolegal aspects have been reviewed in detail by Campbell and Biller.® 


Case Report 

Mrs. E. F., aged 34 years, white, gravida iii, was admitted to Holy Cross 
Hospital at 3:50 a.m., April 28, 1946. Her prenatal course was relatively un- 
eventful. At 2:00 a.m. of the same morning the patient awakened complaining 
of backache in the lower lumbar region; this was not very severe and was much 
relieved by standing or walking about. Her attending physician advised, how- 
ever, that if the pain continued she should go directly to the hospital, since labor 
might possibly be beginning. The patient presented no complaints at the ad- 
mission desk, and even had to be encouraged to observe the routine of being 
conducted to the obstetric division in a wheel chair. Upon entering one of the 
labor rooms she was being assisted from the wheel chair into bed when she sud- 
denly slumped over in a faint. An extern was present on the scene almost im- 
mediately, and he instituted emergency resuscitative measures and the admin- 
istration of stimulants; when the house physician arrived several minutes later, 
the patient had expired. No time was lost attempting to locate fetal heart tones; 
the dead woman was quickly transported to an adjoining delivery room table, 
a postmortem cesarean section performed, and a living 844-month baby girl 
weighing 6 lb., 7 oz. was delivered at 3:58 a.m., just eight minutes after the 
mother’s admission to the hospital. Moderate stimulation and clearing of the 
air passages had to be employed on the child. At this writing, the child is well 
and normal in every respect. 

A postmortem examination was performed on the mother, and on opening 
the pericardial sac, about 500 e.c. of dark blood and clot were seen surrounding 
the heart. There had been some extravasation of blood into the adventitia at 
the base of the aorta. In the proximal aorta just above the opening of the right 
coronary there was a V-shaped laceration, one arm of which was 1144 em. long 
and the other 114 em. which penetrated clear through the aorta into the ad- 
ventitia and through the pericardial sac mesial to the right auricular appendage. 
Dissection had occurred throughout the complete length of the aorta and 
reached into both common iliacs; on the right, it went out into the external 
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iliac and extended about 2 em. into the femoral artery. The pathologic sum- 
mary was: ‘‘mild atheroma with consecutive incomplete rupture and resulting 
dissecting aneurysm which is extensive and terminated in hemopericardium with 
cardiac arrest.’’ 

Discussion 


The cause of death in this case is a relatively rare one in itself, there being 
less than 500 cases reported in all the literature.® Men are affected twice as 
frequently as women, and the highest incidence occurs in the fourth, fifth, and 
sixth decades of life. Interestingly enough, this patient presented none of the 
typical clinical evidences of the disease. 

No ease, to our knowledge, is on record combining a successful postmortem 
cesarean section with dissecting aneurysm as a cause for, death of the mother. 
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Department of Reviews and Abstracts 


Selected Abstracts 


Labor, Management, Complications, etc. 


de Almeida, A.: Some Considerations Concerning the Medical Induction of Labor, Matern. 
e infancia 1: 25-32, 1945. 


The author discusses seventeen methods of medically inducing labor and gives the 
details of each. His principal indications for the procedure are as follows: hypersensi- 
tivity, desire for labor at an appointed time, contracted pelvis and cephalopelvie dispro- 
portion, toxemia of pregnancy, cardiac disease, tuberculosis, habitual death of the fetus 
before term, placenta previa and abruptio placentae, retained dead fetus, fetal gigantism, 
and fetal erythroblastosis. 

J. P. GREENHILL. 


Chanal, G.: The Different Methods of Inducing Labor. The Medical Method and Its 
Results at the Geneva Maternity, Monatschr. f. Geburtsch. u. Gynaik. 119: 69-96, 1945. 


The Stein medicinal method of inducing labor was used at the Geneva Woman’s Hos- 
pital in 47 cases. The patients were given 60 Gm. of castor oil in one dose and 1 Gm. 
quinine sulfate four times at half-hour intervals, alternating with 10 Voegtlen units of 
Thymophysin, three doses at half-hour intervals. When labor pains were inadequate, 
Basergin (an ergot preparation) was added to the medication. 

In more than 89 per cent of the cases, labor was successfully induced. The incidence 
of suecess according to the indication was as follows: premature rupture of the bag of 
waters, 100 per cent; contracted pelvis, 75 per cent; intrauterine fetal death, 100 per cent; 
toxemia, 85 per cent; and postmaturity, 86 per cent. The fetal death rate was 6 per cent. 
Of the three stillbirths, only one could be attributed to the induction of labor. There were 
no maternal deaths, and the morbidity was 10 per cent. 

J. P. GREENHILL. 


Biro, 8.: Labor in Overweight Women, Monatschr. f. Geburtsch. u. Gynak. 117: 185-200, 
1944, 


A series of 160 obstetric patients who weighed more than 90 kg. (198 lb.) was studied 
by the author. It was found that overweight women had a higher incidence of toxemia, 
more frequent malformations, larger babies, a greater incidence of atony of the uterus, 
and increased morbidity. In spite of the larger babies, labor was not prolonged. There 
was an increased frequency of operations and a death rate of 2.5 per cent during labor. 
These findings indicate that labor in overweight women requires special consideration. 

J. P. GREENHILL. 
Shute, Wallace, and Shute, Evan: The Prevention of Premature Labor, J. Obst. & Gynaec. 
Brit. Emp. 52: 570, 1945. 


In 63 cases of threatened or actual premature labor, 20 of the patients gave a history 
of previous abortions or other ‘‘abnormal terminations’’ of pregnancy. These patients 
were treated with vitamin FE, and 46 living infants were delivered, a salvage of 73 per 


345 


34 ITS Am. J. Obst. & G 
346 . ABSTRACTS m. J. Obst. & Gynec 


cent. In the patients in this group who had a blood estrogen determination made, 87 per 
cent showed a high estrogen level even early in pregnancy. Combining the results reported 
in this series with a previous series in which vitamin E was used in the treatment of 
threatened premature labor, there were 92 normal living children born to 109 patients. 
In the entire series there were only six malformed children, only one of which (with a 
cleft palate) lived more than three months. If vitamin E is used in the treatment of 
threatened abortion or premature labor, a product of proved potency must be employed 
in adequate dosage. Dosage must be determined in each case, depending upon the severity 
of the symptoms and their duration. Treatment must be continued until term. The 
authors are of the opinion that routine determinations of blood estrogen should be done on 
pregnant women when they first report for antenatal care. In this way prophylactic treat- 
ment with vitamin E can be given when indicated by a high blood estrogen level. The 
patient is instructed to report if any slight abnormal symptom develops, such as an area of 
uterine tenderness, sacral backache, or spotting of blood, when the dosage of vitamin E 


ean be increased. 
HARVEY B. MATTHEWS. 


‘Menstruation, Dysmenorrhea 


Culiner, A.: The Relation of Theca Cells to Disturbances of the Menstrual Cycle, J. Obst. 
& Gynaec. Brit. Emp. 52: 545, 1945. 


In a previous study it was shown that in the baboon, when the theca cells surround- 
ing the ovarian follicles proliferate or luteinize so extensively as to be visible to the naked 
eye as yellowish plaques or masses, there is often a disturbance of the menstrual cycle. 
There has been much speculation as to the endocrine function of the theca cells, especially 
in relation to theca-cell tumors. The author has made a study of the ovaries and uteri 
obtained at operation on women with excessive bleeding or other uterine evidence of 
endocrine disorder. Many of these patients were in the 4th and 5th decades of life and 
had previously had normal cycles and pregnancies. Serial sections of the ovaries were 
examined. 

As the ovaries are removed as a rule only for some gynecologic complaint, it is 
difficult to establish the incidence of theca lutein cells other than those related to corpora 
lutea in the normal human ovary. In the author’s series luteinized theca cells were found 
more frequently than was ‘anticipated, but their extent and distribution were not closely 
related to the severity of the menstrual disorder. The author proposes the following classi- 
fication of theca-cell proliferations on the basis of their relation to various types of atresia: 
Group I, corpus thecale luteum, in which the original form of the follicle is retained; in 
one subgroup (a) granulosa cells are luteinized. Group II, corpus thecale luteum fibrosum, 
in which granulosa cells are not present, absorption of liquor folliculi has taken place, eon- 
nective tissue cells fill the cavity and may be surrounded by a hyaline ring; luteinized 
theca cells are external to this ring. Group III, corpus thecale luteum candicans, in which 
lutein reactions occur around a collapse corpus atreticum. Group IV, corpus thecale luteum 
hyalinum, in which there is a lutein reaction around follicles that have collapsed with 
hyaline tissue invading the cavity. Group V, corpus thecale luteum restiforme, in which 
a lutein reaction occurs around primordial or smal] maturing follicles. All these types of 
theca-cell proliferation with luteinization have been observed in the author’s material 
except Group V, which, however, is theoretically possible. In this material a wide range 
of endometrial reactions and clinical disturbances was observed, but those could not be 
correlated with the type of theca-cell luteinization observed in the ovary. In a few cases, 
normal endometria were found, although luteinized theca cells were present in the ovaries, 
and there were menstrual disturbances. 

From these observations, the.author concludes that theca-cell proliferation may occur 
as part of the process of maturation of the Graafian follicle. Luteinization of theca cells 
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around atretic follicles may be without clinical significance in ovulatory cycles, but in the 
presence of extensive thecal luteinization with follicular atresia, disturbances of menstrual 
rhythm and abnormal bleeding may occur. From the character of the uterine reactions 
found in association with proliferation of theca cells, neither estrogenic nor progesteronic 
action can be definitely attributed to them. It is possible that they are responsible for a 
third ovarian hormone that has an androgenic action, or for a modified secretion that dis- 
turbs the balance between the hormones acting during the menstrual cycle. The histologic 
characteristics of some theca-cell tumors of the ovary closely resemble the theca-cell pro- 
liferations in atretic follicles. 
Harvey B, MATTHEWS. 


Laqueur, W.: The Glycogen Content of the Uterine Endometrium, Monatschr. f. Geburtsh. 
u. Gynik,. 119: 223, 1945. 


The author studied the glycogen content of the endometrium in 48 regularly men- 
struating women. The results were compared with the morphologic findings. No difference 
was found between the glycogen content of fertile and sterile women. During the pro- 
liferative phase the glycogen value averaged 0.27 per cent, whereas in the secretory phase 
it averaged 0.86 per cent. These fluctuations can be explained by the differences in mor- 
phology. The authors failed to find a glycopenia as was described by Zondek and Stein. 

J. P. GREENHILL. 


Béclere, C., and Simmonet, H.: Hypohormonal Amenorrhea. Its Treatment by a Single 
Weak Dose of Estrogen-Progesterone, Presse méd. 53: 278, 1945. 


In 1941 the authors pointed out that there are two distinct kinds of amenorrhea— 
hypohormonal and hyperhormonal. In the cases of hyperhormonal amenorrhea in young 
girls, estrogens are contraindicated as are also the gonadotropins. Therapy by means of 
progesterone alone produces remarkable cures in these cases. In cases of hypehormonal 
amenorrhea, the usual treatment is by means of large doses of estrogen, but the authors 
maintain that this treatment is not only fallacious but harmful. They insist that the cor- 
rect treatment is a small dose of estrogen to which is added some progesterone. The dose 
recommended is 1-5 mg. estrogen plus 10 mg. progesterone given once. This will produce 
regular and normal menses. 


J. P. GREENHILL. 


Miscellaneous 
Hiissy, P.: Studies of Infanticida, Monatschr. f. Geburtsh. u. Gynik. 120: 57, 169, 1945. 


There has been an increase in infanticide in Switzerland partly because of the new 
law which limits the medical indications for interruption of pregnancy, partly because of 
the lenient sentences meted out for this horrible crime, and finally because jurors are 
readily disposed to acquit the murderers. The same is true of other countries, particularly 
France. In most cases, the defense lawyers claim the murder was committed while the 
patient was in an abnormal state of mind. However, true transient insanity in cases of 
infanticide is rare. In cases of precipitate labor, the accused should be exonerated. 


In many cases the murder is deliberate, as proved by the fact that the birth is secret. 
If the secret labor does not conceal everything, the only alternative is infanticide. The 
most common form of death is suffocation. In all cases of infanticide it is important to 
obtain a complete history, make a thorough examination of the patient and baby, including 
a postmortem examination and careful inspection of the site of the crime. One must 
decide whether the child was born alive and viable and whether the accused secretly gave 
birth. 


J. P. GREENHILL. 
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Newborn 


Brown, Estelle W., Lyon, Robert A., and Anderson, Nina A.: Causes of Prematurity—V. 
Influence of Syphilis on the Incidence of Prematurity, Am. J. Dis. Child. 70: 318, 1945. 


The authors state that prematurity was somewhat more frequently characteristic of 
the offspring of syphilitic women than of the infants of nonsyphilitic women. For the 
white race the respective percentages were 14 and 9 per cent. For the Negro race they 
were 17 and 12 per cent. 

They observe that the incidence of prematurity among syphilitic women were ap- 
proximately the same for the two races. The association of syphilis and conditions pro- 
ducing uterine bleeding resulted in a pronounced increase in the incidence of premature 
delivery. 

Specific therapy administered to syphilitic patients during pregnancy had pronounced 
effects. Therapy was associated with a drop in prematurity rates from 16 to 10 per cent. 


Among Negro mothers the rates fell from 23 per cent to 6 per cent. 
JAMES P, Marr. 


Brown, Estelle W., Lyon, Robert A., and Anderson, Nina A.: IV. Influence of Maternal 
Illness of the Incidence of Prematurity: Employment of a New Criterion of Pre- 
maturity for the Negro Race, Am. J. Dis. Child. 70: 314, 1945. 


The authors found the incidence of prematurity among the offspring of white women 
who were entirely free from serious infection or other abnormalities during pregnancy was 
5.5 per cent, in comparison to 13.5 per cent among infants whose mothers had some illness 
during pregnancy. The lowering of the upper limit of birth weight for prematurity of the 
Negro infants from 5 pounds, 8 ounces to 5 pounds, 3 ounces, showed respective percentage 
of 9.2 and 16.6 per cent. 

Approximately 80 per cent of the stillborn infants of both races were offsprings of 


mothers who had some illness during pregnancy. 
JAMES P. MARR. 


Norval, Mildred A.;: Sucking Response of Newly Born Babies at Breast. A Study of Fifty 
Cases, Am. J. Dis. Child. 71: 41, 1946. 


From this study it may be concluded that the average early response of newly born 
babies to the breast is not a greedy one, but is characterized more by dallying and repeti- 
tious trials at nursing. This behavior should be met with patience and with calm attempts 
to allow the baby to learn the gratification he can get from nursing rather than with 


vigorous unpleasant stimulation. 
JAMES P, MARR. 


House, Howard P., and Owens, Harold: Atelectasis of the Newborn: Treatment by Bron- 
choscopic Drainage, J. Pediat. 28: 209, 1946. 


The etiology of atelectasis of the newborn is not fully understood. Bronchoscopic 
aspiration of the newborn infant is relatively a benign procedure when properly performed. 
The author’s report a corrected mortality rate, after eliminating other complications, of 


11.7 per cent, or two deaths in seventeen cases of proved true atelectasis. 
JAMES P, Marr. 


Goldbloom, Alton, and Lubinski, Herbert: Anti-Rh Agglutinins in the Maternal Blood 
Without Symptoms of Hemolytic Anemia in the Newborn Infant, J. Pediat. 28: 83, 


1946. 


A case is presented in which the Rh-positive infant of an Rh-negative mother demon- 
strated no clinical or laboratory evidence of a hemolytic anemia of the newborn, although 
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anti-Rh agglutinins were shown to be present in the maternal blood at the time of delivery. 
This demonstrates that a consideration of certain variable factors in the pathogenesis of 
the disease in addition to differences in Rh type. 

JAMES P. MARR. 


Holt, J. P., Schockaert, J. A., Renaer, M., and Vandei broncke, J.: The Blood Volume and 
Physiologic Icterus of the Newborn, Monatschr. f. Geburtsh. u. Gynak. 120: 141-146, 
146. 


In the opinion of the authors, physiologic icterus in the newborn occurs when hyper- 
bilirubinemia, which exists in all newborn babies, exceeds a certain amount. Hyperbili- 
rubinemia in the newborn is caused partly by secretory insufficiency of the liver. The 
hyperbilirubinemia leads to icterus when it reaches a high amount through increased hypo- 
function of the liver or when functional insufficiency is combined with more or less in- 
creased hemolysis. 

J. P. GREENHILL. 


Fender, Frederick A., Neff, William B., and Binger, Grace: Convulsions Produced by Fetal 
Anoxia; Experimental Study, Anesthesiology 7: 10, 1946. 


The authors were interested in the possible relationship between anoxia and the con- 
vulsive states in the human and set up a series of experiments on dogs in an effort to show 
that anoxia in the unborn fetus or newly born young can lead to convulsive states later on 
in life. The central nervous system demands a great amount of oxygen for normal func- 
tion. This fact has been known for many years, but not until recently has any recognition 
been accorded the role of anoxia in the unborn fetus or the newly born child to future 
development of convulsive seizures. In summarizing their work, the authors state that 
nerve tissue is more sensitive to oxygen deprivation than any other type of body tissue. 
This tends to be most marked at the highest neurologic levels. It is further believed that 
fetal and neonatal anoxia in humans may play a major part in the development of epilepsy. 

Harvey B. MATTHEWS. 


Placenta 


Kuntz, A. C., and Mussi, F.: The Treatment of Placenta Previa, Bol. Soc. de obst. y ginec. 
23: 793-798, 1944. 


The authors report that the ideal treatment for placenta previa is spontaneous labor 
after rupture of the membranes, if the fetus is living and viable. If the fetus is dead, 
the authors recommend rupture of the bag of waters and delivery by the use of the 
presentation which is the least damaging to the mother, even if a craniotomy must be 
performed. 

J. P. GREENHILL. 


Rucker, M. Pierce, and Tureman, Garnet R.: Vasa Previa, Virginia ™. Monthly 72: 202, 
1945. 


Vasa previa is defined as an anatomical abnormality of the fetal membranes in 
which a placental vein traverses the amnion in such a manner as to cross at the internal 
os. The incidence of velementous insertion of the cord is approximately one per cent. It 
is more common in twin than single pregnancies; it carries a definite risk to the fetus. The 
umbilical vessels may be compressed, causing asphyxia, or one of the vessels may rupture. 
Antepartum diagnosis depends upon palpating the pulsating vessels through a partially dilated 
cervix. Rupture of the veins most often occurs at the time of the rupture of the mem- 
branes; however, rupture of the vessels with membranes intact has been reported. The con- 
dition should always be considered when profuse bleeding follows rupture of the membranes, 
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or in any bleeding of undetermined origin. Obviously, the condition incurs no danger to 
the mother, since the blood loss is entirely from the fetus. The fetal mortality is high. 
Three cases are reported. In the first case which was delivered, the baby was de- 
livered through an opening in the membranes which lay directly between two umbilical vessels, 
The second case is one who began bleeding immediately after artificial rupture of the mem- 
branes. Intermittent bleeding continued throughout labor. A living, male infant was de- 
livered. A velementous insertion of the cord was found after delivery of the placenta in 
which one vessel ran completely around the amniotic sac at its greatest circumference to join 
the placenta on the opposite side. This vessel was ruptured and was, undoubtedly, the site 
of origin for the bleeding which followed rupture of the membranes. The third case is one 
in which the baby delivered through an opening in the amniotic sac located between two 


vessels. There was no fetal mortality in these three cases. 
WILLIAM BICKERS. 


Pregnancy: Physiology, Diagnosis, etc. 


Do Amaral, C.: Experience With Frank and Berman’s Modification of the Aschheim- 
Zondek Test, An. brasil. de ginec. 20: 108, 1945. 


After giving a description of Aschheim-Zondek’s original test and later modifications 
of it by different investigators, the author discusses Frank and Berman’s technique by 
which, using female rats, the readings can be made within eight hours. This test was used 
by the writer in 227 cases. Confirmation of results was possible only in 66 instances; 34 were 
positive, 29 negative, and 3 errors. The author favors this test due to the ease on handling 
rats, low cost, shorter time for the readings, and accuracy. 

J. P. GREENHILL. 


Leverton, Ruth M., and McMillan, Thelma J.: Meat in the Diet of Pregnant Women, 
J. A. M. A. 130: 134, 1946. 


The women secured for this study were all private patients of adequate economic 
status. All of them had histories of good health and were under 33 years of age. To insure 
that the women were receiving plenty of meat, they were supplied with a 5-ounce serving of 
lean meat daily which they ate in addition to their self-chosen diets and at times other 
than the main meal. The women who received the additional meat had consistently better 
hemoglobin and red-cell values at all times than did their experimental partners who re- 
ceived either B complex or no supplement. The protein content of the self-chosen diets 
averaged 58 Gm. daily for each group of subjects. The additional meat contained 25 Gm. 
daily, bringing the total to 83 Gm. daily. The values at the end of three months after 
delivery were similar to those one month after delivery. All of the pregnancies and de- 
liveries were without complications. The group eating the additional meat had better 


results with lactation. 
Wm. BERMAN. 


Pregnancy: Complications, etc. 


Dutra, L. H.: Chorea Gravidarum. Treatment With Vitamin B6 (Two Cured Cases), Rev. 
de ginec. e d’obst. 38: 1944. 


Two serious cases of chorea gravidarum were completely cured by the author by the 
administration of vitamin B6 without any other therapy. One patient received 600 mg. 
and the other 800 mg. of chlorinhydrate of pyridoxine applied intramuscularly in ampules 
containing 50 mg. These cases support the results obtained by Schwartzman in the treat- 
ment of Sydenham’s chorea and Rabin and Duek’s results in chorea gravidarum. Hence, 
in these diseases there is deficiency of vitamins, especially B6. 

J. P. GREENHILL, 
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Wilson, Andrew, and Barr, J. James: Myasthenia Gravis and Pregnancy, J. Obst. & 
Gynaec. Brit. Emp. 52: 584, 1945. 


In the case reported, the patient had had myasthenia gravis for eighteen months; 
symptoms were satisfactorily controlled by prostigmin (15 mg. three times a day) and 
ephedrine (14 gr. twice a day). When she became pregnant, there was no change in her 
condition until the beginning of the second trimester, when a slight increase in the amount 
of prostigmin was necessary (60 mg. daily). Labor was normal and delivery spontaneous; 
there was no evidence of any exhaustion of the voluntary musculature, and no signs of any 
inertia or fatigue of the uterus. There was a transient mild relapse of the myasthenia 
gravis, necessitating another slight increase in the dosage of prostigmin during the first 
five days after labor. By the fifth day, the patient’s condition was the same as in the last 
half of pregnancy; and on the ninth day a definite remission of the myasthenia gravis began 
which continued for nine months, so that symptoms were controlled by a smaller dose of pro- 
stigmin than was required before pregnancy; the patient nursed the child for seven months 
of this period. After this nine months’ remission, the dosage was raised to the prepreg- 
nancy level for adequate maintenance. The child was normal at birth and has developed 
normally. This case and a review of the literature lead the author to conclude that there 
is no indication that pregnancy, labor, or nursing affects the course of myasthenia gravis 
adversely, if the patient is adequately treated with prostigmin and ephedrine. 

Harvey B. MATTHEWS. 


Thomas, Rufus C.: Rupture of the Rectus Abdominis Muscle During Pregnancy, J. Obst. 
& Gynaec. Brit. Emp. 53: 580, 1945. 


The author has previously reported a case of rupture of the rectus abdominis muscle 
during pregnancy, and reports a second case in this article. In this case the patient had 
had five previous normal pregnancies and deliveries and one abortion. She was admitted 
to the hospital when about 33 weeks pregnant, with a history of bronchitis and pain in 
the abdomen when she coughed; a ‘‘lump’’ had also been noticed in the region of the right 
rectus muscle. While a diagnosis of concealed accidental hemorrhage was made, the uterus 
was softer than it would be with such a hemorrhage that produced abdominal tenderness. 
While under observation she developed typical symptoms of internal hemorrhage, and opera- 
tion was done. This showed a tear in the right rectus muscle with bleeding from a branch 
of the deep epigastric artery and another smaller vessel; blood clots were removed, the 
bleeding arteries ligatured, and a pack placed along the deep surface of the rectus muscle, 
and brought out through the lower end of the incision, which was then closed. On the fifth 
day after operation, the patient was delivered of a stillborn child. The patient finally 
made a good recovery, which was delayed by a reaction to an incompatible blood trans- 
fusion. A review of the literature shows this to be the thirty-second case reported of rupture 
of the rectus muscle during pregnancy; the correct diagnosis was made before operation in 
only nine of the 32 cases. Cullen’s sign was present in five of the cases, including the 
case reported. The maternal mortality was 13 per cent, the fetal mortality about 50 per 
cent. Conservative treatment is justified in these cases only if the patient’s condition 
remains good; if signs of increasing hemorrhage and shock develop, operation is indicated. 

Harvey B. MATTHEWS. 


Riesco, A., and Rodriguez, F.: Cancer of the Cervix and Pregnancy, Bol. Soc. Chilena de 
obst. y ginec. 10: 93-118, 1945. 


At the National Institute of Radium in Santiago, Chile, 33 cases of cancer of the 
cervix complicating pregnancy were observed. This represented an incidence of 0.31 per 
1,000 pregnancies. The most frequent age of the patients was between 28 and 30 years. The 
patients were seen on an average of four months after the onset of symptoms. In 21 per 
cent the patients had Group I cancer. In 93 per cent of the cases, the carcinoma was of 
the squamous-cell type. Labor was premature in 27.3 per cent, and a similar number had 
abortions. Among the 19 cases of abortion or delivery through the vagina, the incidence 
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of puerperal infection was 41 per cent. There was no proof that pregnancy aggravated 
the cancer. Treatment depended on the grade of the cancer and the duration of the gesta- 
tion. The incidence of five-year cures was 17 per cent. 

J. P. GREENHILL. 


Barnes, Josephine, and Browne, F. J.: Blood Pressure of Relatives of Patients With Tox- 
emia of Late Pregnancy, J. Obst. & Gynaec. Brit Emp. 52: 559, 1945. 


It is well known that a tendency to high blood pressure and the diseases associated 
with it may affect members of the same family and this tendency is generally supposed to 
be hereditary, although this conclusion is based on studies of individual families rather than 
on a statistical survey. Many cases have been reported of eclampsia occurring in members 
of the same family; and a tendency to hypertension has been noted in families of patients 
who have developed eclampsia or late toxemia of pregnancy. 

Blood pressure was recorded in 226 relatives of 129 patients admitted to the hospital 
with late toxemia of pregnancy, and in 66 relatives of 47 patients admitted toward the 
end of pregnancy without toxemia. There was no essential difference in the levels of the 
blood pressure in the relatives of the toxemic and nontoxemic pregnant patients except 
in the group of toxemias classified as essential hypertension of pregnancy. In this group 
the incidence of hypertension in the family was higher than in other types of toxemia or 
in nontoxemic patients Of 18 mothers of the patients with essential hypertension of preg- 
nancy, whose blood pressure was recorded, 16 showed marked hypertension. On the basis 
of these findings the authors conclude that it is rarely necessary to interrupt pregnancy 
in patients with essential hypertension unless the hypertension is of the malignant type. 
Patients with malignant hypertension should be advised not to become pregnant. Pa- 
tients with a familial history of hypertension should be discouraged from having children, 
except in those cases in which the manifestation of hypertension have occurred often and 


at an early age. 
HarRveEY B. MATTHEWS. 


Puerperium 


Palik, F., and Rechnitz, K.: A Case of Late Hemorrhage in the Puerperium, Monatschr. f. 
Geburtsh. u. Gynak. 117: 74-80, 1944. 


In nine cases of delayed hemorrhage, four after full-term labor and five after abor- 
tions, the cause of the bleeding was found to be hyaline degeneration of the decidua. The 
degeneration probably began before the onset of labor due to activity of the trophoblast. 
The liquefaction and expulsion of the decidua were probably interfered with because the 
fibrinous degenerated decidua failed to set up a round cell demarcation. Treatment in 
such cases should consist of instrumental removal of the remnants of decidua. In cases of 
abortion, the early onset of menstruation may produce spontaneous healing. 

J. P. GREENHILL. 


Roblee, Melvin A., and Moore, Sherwood: ‘‘Lipiodol’’ Pulmonary Emboli Following 
Hysterosalpingography, South. M. J. 38: 89, 1945. 


A complete angiogram of the uterus and broad ligaments was obtained by the acci- 
dental injection of lipiodol into the uterine veins. This resulted from a defect in a cesarean 
scar which was separated at the time of the injection. The oil was visualized in the 
pulmonary vessels. 

About 9 c.c. of lipiodol was injected before any leaking about the cannula was noted. 
At this time, the patient complained of pain and of breathing more rapidly. She had 
fullness in the chest, but there was no pallor, sweating, or dizziness X-ray exposure immedi- 
ately after the injection showed the complete angiogram. Fifteen minutes after the injection, 
it showed the oil in the iliac veins and the entire pattern of the bronchiovascular tree. An 
irregular cough with hematemesis persisted for several days, and then the patient had a 


complete recovery. 
WILLIAM BICKERS. 
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Anesthesia 


Hartzell, Homer C., and Mininger, Edward P.: Bronchopneumonia Following Ether Anes- 
thesia in Obstetrics, Surg., Gynec. & Obst. 82: 427, 1946. 


The authors report a series of 20 cases of bronchopneumonia observed at the Cleve- 
land City Hospital, which followed delivery under ether inhalation anesthesia. A search 
of the literature failed to reveal a similarly large series, although the authors found two re- 
ports of serious aspiration pneumonia following obstetric anesthesia. It was felt that pre- 
anesthetic medication, favoring suppression of the cough reflex, prolonged gastric evacuation 
during labor, and the fluidity of the gastric contents, all played a part in contributing to 
this condition. It is of interest to note that 15 of the 20 cases received ether by cone rather 
than by the more modern techniques. There were no fatal cases in this series and, although 
half of the cases had chemotherapy, the authors did not feel that this played any important 
role. L. M. HELLMANN. 


Malignancies 


Erskine, Arthur W.: Indications and Limitations of Transvaginal Roentgen Therapy for 
Cancer of the Cervix, Radiology 5: 458, 1946. 


The author feels that the transvaginal roentgenization of the cervix is the most valuable 
contribution to radiotherapy since the adoption of the international unit, and is by far the 
most efficient method of destroying the primary tumor. Vaginal atresia is a definite contra- 
indication to the use of this method. In cases of vaginismus, the treatments are sometimes 
given under nitrous oxide or intravenous anesthesia. Pelvic infection and pyometra postpones 
transvaginal therapy until the infection is cleared. In hopeless cases, when it appears futile 
to expect a cure, it is good judgment to restrict treatment to cases in which response to the 
cross fired treatment indicates a radiosensitive tumor. This treatment may also be used to 
control hemorrhage. WILLIAM BERMAN. 


Pasi, P. L., and Di Guglielma, L.: Transformation of a Cervical Polyp into Carcinoma, 
Obst. y ginec. latino-am. 3: 720-723, 1945. 


The author reports a case that was clinically diagnosed as cervical polyp which, on 
histologic examination, was found to be a squamous carcinoma. This is a proof that the 
clinical examination alone is not sufficient to decide about the benignity or malignancy of 
cervical polyps, and that the belief they always are innocuous is wrong. The best way to 
avoid unpleasant discoveries is the histologic examination of all extirpated pieces. 

J. P. GREENHILL. 


Pelitier de Queiroz, A.: Total Cancer of the Uterus, Obst. y ginec. latino-am. 3: 713-719, 
1945. 


The author reports a case of massive invasion of the whole uterus—corpus, isthmus, and 
cervix—by a carcinoma of the intermediate variety, in a patient aged 66 years. Consider- 
ing the total invasion of the uterus on the surface and in the depth—in the endometrium 
only a thin muscular sheet was left, in contrast with the integrity of the parametrium, para- 
colpos, and vagina—the author includes this case in the group of total carcinomas. 

This sort of cancer is an anatomic or surgical finding, but not a clinical entity. 


He distinguishes total cancer from the multiple type of cancer. J. P. GREENHILL. 
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Correspondence 


Maternal Weight Gain and the Newborn Infant 


To the Editor: 


In 1945, Beilly and Kurland presented a careful study of the relationship between ma- 
ternal weight gain and the weight of the newborn infant which demonstrated a positive cor- 
relation involving very small increases in the newborn weight in proportion to maternal gains 
(Am. J. Osst. & GyNeEc. 50: 201, 1945). Klein has now presented (AM. J. OBst. & GYNEC. 
52: 574, 1946) a smaller group of cases on the basis of which he concludes that no such cor- 
relation exists. Unfortunately, despite his statement to the contrary, Klein has failed to 
submit his data to statistical analysis. 

In Tables I and VII of his paper, Klein compares maternal gain with newborn weight 
by establishing arbitrary weight groups. In each table the tendency of the larger gainers to 
have heavier babies is obvious. He assails this by comparing groups which include minor 
fractions of his total number of cases, making, for example, no effort to correct for unequal 
assortment of male and female newborns, in spite of the demonstration in Table V that males 
weigh more. The same trend is apparent in Table IV, in which the mothers are grouped by 
parity. Here Klein expresses the essence of‘his entire discussion in the statement that ‘‘ where 
differences are found, they are usually not very great.’’ 

Table III is of value because it deals with large groups in which chance irregularities 
of distribution of sex, parity, age, and other possible factors may be expected to cancel out. 
This expectation can be verified in part by reference to the other tables in Klein’s report. 
Table III tests a simple proposition: Mothers who gain 20 pounds or more are more likely 
to have babies who weigh over 7 pounds than are mothers who gained less than 20 pounds. 


-The data, slightly rearranged, are: 


MATERNAL WEIGHT GAIN 
NEWBORN WEIGHT 20 POUNDS OR MORE LESS THAN 20 POUNDS 
Less than 7 pounds 83 100 
7 pounds or more 244 140 


Mere inspection is sufficient to show that the proposition is supported by the data. The 
majority of the mothers of babies weighing less than 7 pounds had themselves gained less 
than twenty pounds (100:83), whereas the majority of mothers whose newborns weighed 7 
pounds or more had gained 20 pounds or more (244:140). The possibility that this dif- 
ference is due to chance is less than 5 in 10,000.1 Klein attacks the conclusion which his 
data indicate only by pointing out an absence of gross relationships between averages of 
weights in the four subgroups, phenomena which this table is not adapted to test. He also 
criticizes Beilly and Kurland for concluding that every one pound gain in the mother’s weight 
is accompanied by an 0.25 pound increase in the newborn’s weight. Of course, such a con- 
clusion is contrary to common sense and everyday clinical observation, and review of their 
paper reveals that this assertion, made on p. 203, must be a typographical error.* On the basis 
of their graph and data on p. 204, the increase in baby’s weight for each pound of gain of 
the mother is 0.025 pounds. Their equation agrees surprisingly well with the data in Klein’s 
Table I. 


*Personal communication with Dr. Jacob Beilly confirms the fact that a typographical 
error was made and that the correct figure is 0.025 pounds. 
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Without the taw data, it is difficult to go further with Klein’s material. However, as 
has been shown, on the basis of what he has presented there is no doubt that a relationship 
between maternal weight gain and newborn weight does exist. 

The basic difficulfy with Klein’s report appears to be a failure to employ appropriate 
procedures in the handling of data. This is particularly disappointing because of the author’s 
assiduity which is manifest in the size of the series and in the detailed information offered in 
the tables. Actually, what he presents in the discussion of his material is numerical descrip- 
tion and comparison and not statistical analysis. Biologic variation is sufficiently familiar so 
that individual exceptions or irregularities in groups too small to be a representative sample 
should never be employed to disprove general propositions, especially in such matters as weights 
and weight gains. Furthermore, demonstration that observed differences are small may or may 
not prove that no significant differences exist. 

Of course a distinction must be made between relationships of statistical validity and 
those of clinical significance. Whereas a difference of one-fourth pound may be quite re- 
liable in a tabulation of a thousand cases, it may be immeasurable and insignificant at the 
bedside of a woman in labor. If Klein meant to state that the differences he observed were 
not of clinical usefulness then that conclusion should have been more clearly stated. 


1. This statement is based upon application of the Chi-square test, a procedure widely 
used in biometrics. The test is based on a comparison between observed and theoretical re- 
sults. For example, in the entire group of 567 cases, 32.2 per cent of the babies weighed less 
than 7 pounds. Theoretically, if maternal weight gain has no effect on newborn weight, among 
240 mothers who gained less than 20 pounds there should have been 78 babies under 7 pounds 
(240 x 32.2 per cent), whereas actually there were 100. Simple arithmetic computation of 
these differences between observed and theoretical results as they appear in each category 
of the table yields a value known as x2 which can be reduced to probability by a conversion 
table. 

x? in this example equals 16, which is equal to a likelihood of less than 0.0005. Hence, 
due to the operation of chance alone, the observed group of results would occur less often than 
once in 2,000 times. This clearly demonstrates that some biologic factor is operating. 


IRWIN H. Katser, M.D. 


DEPARTMENT OF EMBRYOLOGY, 
CARNEGIE INSTITUTION OF WASHINGTON, 
BALTIMORE, MD., Nov. 22, 1946. 


Reply by Dr. Klein 

To The Editor: 

Dr. Kaiser has pointed out that Tables I and VII of my paper demonstrate an obvious 
tendency for women who have gained more weight during pregnancy to have larger babies. 
My concurrence in this observation was stated in the original article—‘‘ Although the table 
indicates a tendency for the average weight of the newborn to increase as the mother gains 
more weight during gestation, it conclusively demonstrates that there is no proportionate 
relationship between the two’’ (p. 575). The principal point upon which I took issue with 
Beilly and Kurland was that there is a progression in the increase of the average weights 
of newborns which parallels the maternal weight gain during pregnancy. The results tabulated 
in Table I of each series are similar only up to the 25 to 30 pounds weight-gain groups. 
Whereas the other writers found continued: increases in the average weight of newborns as 
the maternal weight gain increased, I observed that in the next group of mothers, the average 
birth weight of the newborn was the same as that of the preceding group, despite an in- 
crease of 4.26 pounds in the average maternal weight gain. In the next two groups, there 
was a decrease in average newborns’ weight in the presence of pronounced increases of aver- 
age material weight gain. 

Dr. Kaiser stated that in arriving at conclusions based on Table I, I had failed to cor- 
rect for unequal assortment of male and female newborns. There were 282 male and 285 fe- 
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male newborns in the series which may be considered as a fairly equal distribution. Beilly 
and Kurland also based their conclusions upon the total number of babies. They stated that 
the correlation which they had postulated did not follow when male and female newborns were 
compared separately (p. 203). 

In Table III, the data of which Dr. Kaiser had rearranged, I believe there is further 
evidence against the existence of a direct correlation between the maternal weight gain and 
the average weight of the newborn. Although 57.67 per cent of the mothers had gained 20 or 
more pounds during pregnancy, 67.72 per cent of the babies had weighed 7 or more 
pounds at birth. I agree with Dr. Kaiser that from the table it is obvious that more 
women who had gained 20 or more pounds (74.61 per cent) had had babies whose birth 
weight was 7 or more pounds. - However, 58.33 per cent of the 240 women who had gained 
less than 20 pounds also gave birth to infants whose birth weight was 7 pounds or more. 

It is still my opinion that although the data I have presented indicate a tendency for 
the average weight of the newborn to increase as the average maternal weight gain rises, they 
do not demonstrate a proportionate relationship between the two. In my conclusions I ap- 
parently failed to make this point clear. 

JOSEPH KLEIN, M.D. 
HARTFORD, CONNECTICUT 
DECEMBER 14, 1946. 


Items 


The Albert Mathieu Chorionepithelioma Registry of the American Association 
of Obstetricians, Gynecologists, and Abdominal Surgeons 


At the last meeting of the American Association of Obstetricians, Gynecologists and 
Abdominal Surgeons, held in Hot Springs, Virginia, September 7, 1946, Dr. Albert W. 
Holman of Portland, Oregon, made a generous monetary gift to the Association for a 
Registry of material dealing with hydatidiform mole and chorionepithelioma. This gift 
was to be considered as a memorial to the late Dr. Albert Mathieu, who had been deeply 
interested in this subject and who, with Dr. Holman as a joint author, had published a 
number of valuable papers dealing with it. The gift was accepted by the Association, and 
a committee was appointed to carry out the purpose of the Registry. This committee con- 
sists of the following Fellows of the Association: Dr. Emil Novak, chairman; Drs. Albert 
W. Holman, Willard R. Cooke, Robert A. Ross, James R. Miller, and Herbert E. Schmitz. 


The importance of this Registry lies not so much in the numerical frequency of the 
lesions to be studied, as in the fact that they represent a field in which misinterpretations 
have probably been proportionately more frequent than in any other in the domain of 
obstetric pathology. As a matter of fact, there is no crystallization of opinion as to histo- 
logic criteria of malignancy in lesions of this group, and no one laboratory can expect to 
accumulate a sufficient number of these relatively rare lesions to permit of conclusive 
studies on this point. It is hoped that clinics and laboratories throughout the country will 
cooperate by sending in material of this sort, so that the Registry will be able to accumu- 
late a large storehouse of material which can be authoritatively studied from a patho- 
logic standpoint, and for which there will be adequate clinical data, as well as follow-up 
studies. 


For the present at least, the material of the Registry will be stored in the laboratory 
of Gynecological Pathology of the Johns Hopkins Hospital, Baltimore, Maryland, and 
communications and material may be directed to the chairman of the committee, Dr. Emil 
Novak, 26 E. Preston Street, Baltimore, Maryland, or directly to the Laboratory. Simple 
clinical forms to facilitate the supplying of adequate clinical data will be mailed to those 
sending in material. 


Sections or gross material from all cases of hydatidiform mole, whether thought to 
be benign or malignant, as well as those in which chorionepithelioma has been diagnosed 
or suspected, are earnestly solicited. They will receive careful study by all members of 
the Registry Committee, and at its conclusion a report will be sent to the donors of the 
material as to its classification, although this will naturally involve a rather long delay. 
The Registry will make no pretense of conducting a diagnostic laboratory for quick 
reports on questionable material. 


It will be seen that the general purpose of the Chorionepithelioma Registry, as well 
as its plan of operation, is quite similar to that involved in the Ovarian Tumor Registry, 
sponsored by the American Gynecological Society. The latter Registry has already ac- 
cumulated a large number of thoroughly studied ovarian tumors which before many years 
should yield valuable knowledge of various tumor groups. It is hoped that, in the more 
limited field assigned to it, the Chorionepithelioma Registry may be equally successful 
in collecting, studying, and classifying material which may yield valuable new knowledge 
in the future. 
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International Congress of Obstetrics and Gynecology 
Dublin, Ireland, July 7 to 12, 1947 


The program for the Congress includes seven sessions to be devoted on successive days 
to the following topics: history of midwifery, puerperal sepsis, eclampsia, sterility, fetal and 
neonatal mortality, and shock in obstetrics. Representative speakers from several countries 
will discuss these topics, including the British Isles, New Zealand, the United States, Australia, 
South Africa, Sweden, Palestine, Denmark, Canada, and elsewhere. 

Information about travel routes, hotel accommodations, etc., may be obtained from the 
local offices of Messrs. Thos. Cook and Sons. 


American Congress of Obstetrics and Gynecology 


The program of the Third American Congress on Obstetrics and Gynecology to be held 
September 8 to 12, 1947, in St. Louis will feature general sessions for all groups making up 
the Congress, as well as smaller individual group meetings and round table discussions. 
The morning sessions will be panel-type presentations of the following subjects: Tuesday, 
Sept. 9: Anesthesia and Analgesia; Wednesday, Sept. 10: Cancer; and Thursday, Sept. 
11: Cesarean Section. 

The afternoon meetings of the medical section of the Congress will consider on Tues- 
day: Psychosomatic Aspects of Pregnancy; on Wednesday: Pregnancy Complicating 
Cardiac Disease, Diabetes and Tuberculosis; and on Thursday: Recent Advances in 
Endocrinology. 

Round table discussions from 4 P.M. to 5 P.M. daily will consider such topics as etiology 
of abortion, asphyxia, fibroids, prolonged labor, infertility, early ambulation, adolescence, 
treatment of abortion, genital relaxation, ovulation, the menopause, the cystic ovary, 
uterine bleeding, nutrition in pregnancy, geriatric gynecology, endometriosis, and erythro- 
blastosis. 

Concurrent sessions and round tables for nurses, hospital administrators, and public 
health workers are being arranged. 

The popular forceps and breech demonstrations that attracted so much attention at 
the Second Congress in 1942 will be increased in number so that eighteen demonstrations per 
day will be held, six each at 9:00, 1:00, and 5:00 o’clock daily. 

A large Scientific and Educational Exhibit is being set up under the direction of 
Dr. J. P. Pratt of Detroit and a comprehensive Motion Picture Program is being arranged 
by Dr. John Parks of Washington, D. C. The committees assisting these doctors will 
review applications by prospective participants late this spring. Anyone wishing to make 
application for space in the Scientific Exhibit or for time on the Motion Picture Program 
may obtain the proper blanks from the office of the Congress at 24 West Ohio Street, 
Chicago 10, Illinois. 


